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WATER SUPPLY SEWAGE DISPOSAL 


Ma DALLAS' WHITE ROCK PLANT is to be expanded from 18 mgd to 54 mgd capaci- 
ty. This plant report starts on page 411. 


Modified Sludge Filtration p. 421 Sewage Solids Combustion p. 442 
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South Bend, Indiana’s sewage treatment system uses YS SEWAGE PLANTS 
digester gas as low-cost fuel to drive sewage pumps and SAVE with 
air compressors. HORTONSPHERES 

To equalize the variable gas production with demand, 
CB&I furnished these two 45 ft. diameter Horton- St me 
spheres®. Excess gas is stored in them at 40 lbs. per oe ee 8 


square inch working pressure—and released according 


@ Smooth out pressure variations 
to demand. 


Hortonspheres are in demand wherever progressive @ Provide peak load gas reserves 
operators seek to reduce sewage plant operating costs, 
for two reasons: Hortonspheres store more in less space; Continuing improvements by CB&l in 
and, their performance is backed by seven decades of design, testing, fabricating, and erection 
CB&I’s craftsmanship in the design, fabrication and techniques and equipment — plus new 
erection of steel plate structures. tougher steels with higher yield strength, 
: . : have considerably extended the volume 
Write your nearest CB&I office for details on Horton- of gas that can now be stored at high 
spheres—for either digester gas or municipal gas service. pressure. 
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Corrosion Strikes Out 
when Clay Pipe goes in! 


3 % 
% 


_—* 


Engineers and public officials responsible 
for Fort Pierce, Florida’s new million- 
dollar sewer system needed pipe capable 
of withstanding the corrosive acids and 
gases generated by high temperatures, 
septic sewage, and high sulphate content 
of the water supply. 

To meet these requirements . . . to pro- 
vide the community with years of guar- 
anteed protection against all causes of 
sewer line failure, they specified Vitrified 
Clay Pipe with Factory-Made Compres- 
sion Joints. Because Clay Pipe is the only 
chemically-inert sewer line material, it’s 
the only pipe that is completely unaffected 
by sewage acids and gases, even after 
years and years under ground. 

And now, with new Factory-Made Com- 
pression Joints, it’s faster and easier to 
install . . . provides a tighter, more flexible 
line than ever before. Before you specify 
any pipe, investigate the exclusive advan- 
tages of Vitrified Clay Pipe—the only pipe 
with all the features you can trust. 

Write the NCPMI office nearest you 
for full details. 


City Manager: Walter F. Johnson 


Consulting Engineers: Reynolds, Smith and Hills 
Jacksonville, Fla. 


Contractor: ong Brothers Construction Co 
Fort Pierce, Fla. 





Vergo FE AWARE PEG 1. 02 0-2 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820N Street, N. W., Washington 6, D.C. 
311 High Long Bidg., 5 E. Long St., Columbus 15, Ohio » 703 Ninth & Hill Bidg., Los Angeles 15, California + Box 172, Barrington, Winois + 1401 Peachtree St.,N.E., Atlanta 9, Georgia 
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Perfect Pitcher 
of Palatability... 


water treated 
with 


ANUCHAR 


ACTIVATED CARBON FOR TASTE AND ODOR CONTROL 


The proof of the water is in the drinking. But the time 
to assure PALATABILITY is before water reaches the 
consumer, through daily threshold odor tests. 


Prompt detection of tastes and odors and effective con- 
trol with AQUA NUCHAR Activated Carbon stops 
complaints before they start. The unique surface of 
AQUA NUCHAR activated carbon adsorbs all taste- 
and odor-forming substances commonly found in water 
supplies. With greater economy, too, because of the low 
concentrations required . . . as little as 2 - 5 ppm average. 


Our field technical service staff is ready and willing to 
discuss your taste and odor problems with you. Call, 
wire or write us today. 


indusiri 
imaus . 
division west virginia pulp and paper company 


230 Park Ave., New York 17 + Philodelphic Notional Bank Bidg., Philodelphio 7 - 35 E. Wocker Dr., Chicago 1.- 2775 S, Moreland Bivd., Cleveland 20 
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DALLAS SEWAGE WORKS, a report on Dallas’ improved 
trickling filters and sludge digestion facilities. 
by H. A. Graser 411 


| BEDPLATES AND OTHER PUMP SUPPORTS are discussed 
as a means of assuring rigidity, alignment and proper thrust 
for centrifugal pumps. 


by I. J. Karassik 416 
| ACTIVATED SLUDGE MODIFICATION two combination 


aeration-settling units and a digester provides a simple activated 

sludge plant. 

| by R. W. Simpson 421 

MANCHESTER WATER WORKS a history of the Manchester, 

New Hampshire water works. 

by C. L. Ahlgren 427 

VACUUM FILTRATION OF RAW SLUDGE discusses recent 

advances in equipment, handling methods and chemical 

» conditioners. 

| by E. H. Trubnick 431 
MILL CREEK SEWAGE WORKS—4A pictorial report on 

Cincinnati’s new plant. 

A Staff Report 436 

AWWA REPORT, covers Part II of technical meetings at San 


Francisco discussing rating water systems, safety programs and 
| blue sky thinking. 


> A Staff Report 440 


SEWAGE SOLIDS COMBUSTION discusses some of the more 
recent advances in sludge drying and burning. 


by M. B. Owens 442 
SIMPLIFIED RAPID SAND FILTER SYSTEM presents the 


results of a full scale test program. 


by H. E. Hudson and G. Hazey 448 


PORTLAND’S WATER SYSTEM a report on the use of steel pipe 
in Portland Oregon’s water supply system. 


by H. K. Anderson 452 
SPECIFIC CONDUCTANCE OF WATER is computed rapidly 


with this equation 
by Remo Navone 456 


SOME ASPECTS OF SLUDGE DIGESTION pertain to the effects 
of reducing detention time and increased loadings. 


by G. H. Dunstan and E. Hindin 457 


Ml News—Here & There 7A Meeting Calendar 102A 


_ Equipment News 15A News of Suppliers 108A 
New Bulletins 114A 


Water & SEWAGE Works, OcToBER, 1959 





MUELLER® 


Tapping Sleeves and 
Valves 


MUELLER 
CL-12 Drilling Machine 


Just follow these few simple steps: The use of Mueller “quality-matched” equip- 

1. Attach tapping sleeve to main. ment eliminates the need for extra adapters and 
3olt tapping valve to sleeve. fittings and reduces set-up time. The automatic 
Open tapping valve all the way. power operation of the CL-12 Machine reduces 
Bolt “CL-12” to tapping valve. cutting time, too, and completely frees the op- 
Make cut into main (as shown above). erator for other work around the job-site while 
Close tapping valve completely. the main is being cut. Total on-the-job time is 
Remove drilling machine. greatly reduced. 


Attach branch main to tapping valve, Write for complete information. 
Open valve to put branch in service. 


WOAH oS wt 


Vern MUELLER €CO. 
Calked or mechanical joint type sleeves he be ba 
and valves are available in a full range of main and [a ea as DECATUR. iL. 
U: ‘ 


and branch main sizes. 
*“*CL-12"' may be hand operated with a U _ CUCL ; 
ratchet handle or power operated with an air _ & : oo apr ee seneny a — 
motor (shown) or gasoline engine drive unit. “sf os 
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Briefs 


Expanded Sewage Treatment for Dallas reports on the sewage disposal 





system of the FSIWA convention city and its plans to meet its expand- 


ing population—page 411. 


Bed plates and other pump supports is part fifteen of our advanced series 


on pumps and their auxiliary equipment—page 416. 


Activated Sludge Modification is the story of the plant built for the 


Sorough of Troy, Pa. which uses only 96 minutes aeration time—page 
421. 


The Manchester Water Works traces the history of this system from 


the first discussion to its present day position—page 427. 


Vacuum Filtration of raw sludge is a comprehensive discussion of the 
subject reporting on costs, disposability of cake and new advances 


page 431. 


Mill Creek Sewage Works is the latest step in the sewage treatment 
program of the city of Cincinnati—for a picture coverage of the new 


plant see page 436. 


Continuing the report of the annual AWWA meeting in San Francisco 
papers on rating water systems, safety programs and blue sky thinking 


are presented in abstract form—page 440. 


Sewage Solids Combustion discusses the burning of sludge using multi- 
hearth furnaces from the view point of the heat content of various types 


of sludge and the effects of pretreatment—page 442. 


Simplified Rapid Sand Filter Design report plant scale results on what 
will probably be a fundamental improvement in the design of this 


equipment—page 448. 


Growth of the Portland Water System tells how over the years to meet 
the growth of the city it has been necessary to continually expand the 
connection to an upland source and the source itseli—page 452. 
Specific Conductance of Water Values provides valuable information 
to the analysts. The determination however is complicated by varia- 
tion from standard temperature. This paper presents an equation which 
permits simple rapid correction for sample temperature—page 456 
Some Aspects of Sludge Digestion reports the results of a parallel 
study of the effects of reducing digestor retention time and of increasing 


loading—page 457. 


MORE THAN 2000 
PRESTRESSED 
CONCRETE TANKS 
IN SERVICE 








ERIE. ST TEP MEME Se 


THE PRELOAD COMPANY, INC. 


211 East 37th St., New York 16, N. Y 
351 Jefferson, Dallas, Texas 


PRELOAD CONCRETE STRUCTURES INC 
837 Old Country Road 
tbury, Long Island 

HERRICK IRON WORKS 
28400 Clawiter Road 
Hayward, California 

THE CANADA GUNITE COMPANY, LTD 
7325 Decarie Blvd 
Montreal 16, Canada 
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BADGER’S COMPOUND WATER METER ASSURES 
FULL REVENUE FOR ALL WATER DELIVERED 


Wherever water flow rates fluctuate considerably 
during the day — in schools, factories, hotels, 
theaters, apartment houses, dairies, laundries — 
Badger’s compound meter assures economical, 
efficient service. 

This compound meter combines Badger’s disc 
and turbine meters to provide accurate registra- 
tion at all rates of flow. You get the full revenue 
to which your water department is entitled for 


water actually delivered. 

It is the industry’s only compound meter 
where only one side operates at a time. 
A patented balanced compounding valve directs 
small streams through the disc meter, large 
streams through the turbine side... for accurate 
measurement of all rates of flow, less wear and 
longer service life. 

Write for complete details now. 


BADGER METER MFG. CO.- 4545 W. Brown Deer Rd.+ Milwaukee 18, Wisconsin « Offices in principal cities 
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News—Here & There 





Sewer District Booklet 


The Metropolitan St. Louis Sewer 
District has just published a booklet 
giving considerable information about 
MSD, and specifically explaining how 
new sewers are obtained through the 
Subdistrict Development method. 

This public relations booklet is sup- 
plied to city and county officials for 
answering questions on the various 
problems concerned with sanitary and 
storm water sewers, of Metropolitan 
St. Louis Sewer District. 


Priceless Water— 

It’s Your Business 

is the name of a new 84-page illus- 
trated book intended as a practical aid 
to all those responsible for commu- 
nity water service. 

The four main sections of the book 
describe “How good water service 
benefits you and your community,” 
“How to evaluate your water serv- 
ice,” “How to turmthe evaluation in- 
to action’’ and “How to arouse the 
public to action.” Charts, drawings 
and photos dramatize the important 
points in each section. 

In the first section, case histories 
are given on specific communities 
where inadequate water service re- 
sulted in major industries moving 
out and new plants looking else- 
where; closing schools, hoarding of 
water by hospitals, a history of $200 
fines being levied for leaky faucets, 
and many others that attest to the 
many benefits of adequate water serv- 
ice. 

The second section is a step-by-step 
method for taking inventory of a 
water system’s strengths and weak- 
nesses, prior to a full-scale engi- 
This preliminary 
is edited for the 
water utility executive. 


neering survey. 


evaluation section 

This section permits appraisal of 
38 basic features of a water utility 
system. A “Desirable Standard’’ is 
stated each of these features: 
quality and quantity of source, intake 
capacity and reliability, treatment 
quality, evaluation of treatment per- 
sonnel and of pumping, distributing 
and secondary mains, hydrants, dis- 
tribution storage, metering, etc. Ques- 


for 


tions precede each feature of a sys- 
tem to establish facts for comparison 
with the “Standard.” The statement 
of ‘Desirable Standard” is followed 
by a “Rating Question” 
answered yes or no. A 


which is 
“ves” answer 
means a good rating. A “‘no” answer 
means action is needed. 

Section three maps out a six-point 
plan of action for turning the evalu- 
ation into improved water service. 
This generally calls for study of the 
local water situation by outside con- 
sulting engineers, getting advice from 
a fiscal agent on financing the proj- 
ect and forming a citizens’ committee, 
if public approval is required. 

This section shows how to use a 
complete engineering survey, not only 
as a springboard to action, but as the 
backbone of the entire program. Once 
again case histories are given, this 
time to other communi- 
ties waged successful campaigns for 


show how 
water service advancement projects. 
Section four is a comprehensive 
guide to a public relations campaign, 
drawn upon the experiences of many 
communities which have promoted 
successful programs. It is directed at 
communities where voter support is 
necessary to the water project. Points 
this include the 
need for “community enlightenment” 


stressed in section 
through a day-to-day publicity time- 
table that would spread out the im- 
pact through the use of various media 
such as newspapers, television, and 
special ideas such as prize contests to 
“liven up” the campaign. 

Copies may be obtained by writing 
to Johns Manville at 22 East 40th 
St., New York 16, N. Y. Ask for 


TR-243A. 


Indiana 


Final plans for 11 sewer and sew- 
total esti- 
were ap- 
the Indiana State 
Pollution Control Board. 


works at a 


cost of SS 


treatment 


ace 
age 


mated million 


proved recently by 
Stream 
Anson S. Thomas said 
they included a $3.1 million expan- 
sion at Fort Wayne and a 


Chairman 


$2.2 mil- 
lion project to provide sewers and a 
new treatment plant at Wabash. 


7A 


DOING ONE THING 
AND ONE THING 
WELL — 


FOR OVER 
60 YEARS! 


OBERTS 
FILTER 


MANUFACTURING CO, 
* 
DEPENDABLE MODERN 


WATER 
PURIFICATION 
EQUIPMENT 


CALL OR WRITE 





ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 
Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 
CERES es 
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INTRODUCING 


tuHydroshear =~ 


oe 


AIR DIFFUSION SYSTEM 





Patents Pending 


. . . induced counterflowing air-liquid 
streams shear large air globules from noz- 
zles into fine bubbles . . . causing instan- 
taneous oxygen transfer to liquid, from 
turbulence, and thousand-fold increased 
air film surfaces. 


Fine bubbles from porous diffusers are re- 
circulated by counterflowing streams to 
greatly increase total oxygen transfer due 


HYDROSHEAR action in “SHEARFUSER'’ Nozzle Aerator 
to sub-surface tank turbulence. 


PROVIDES 


. .. CLOG-PROOF, highest oxygenation 
and circulation at lowest air pumpage and 
power usage. 


. fine bubble “SHEARFUSER” Air 
Nozzles, or Porous Diffusers, to obtain re- 
quired aeration . . . combined with 
SWING DIFFUSERS for operating flexi- 


Putting Ideas to Work 

















Pitta 


Aeration Tank section showing SWING DIFFUSER with 622H DIVERSEY PARKWAY © CHICAGO 14, ILLINOS 
““SHEARFUSER” Header © 1959—CPCo.—FMC. 


oS 
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News—Here & There 


CONTINUED FROM PAGE 7A 





Man Versus Environment 

A conference on “Man Versus En- 
vironment” was held in 1958 to re- 
view and evaluate problems of pub- 
lic health resulting from new develop- 
ments in science and technology. 

The conference was sponsored by 
the National Institutes of Health and 
the Bureau of State Service, of the 
Public Health Service, to focus at- 
tention on the research needs in the 
major fields of water supply, water 
pollution, air pollution, food tech- 
nology, and occulational health. 

The principal speakers were Henry 
F. Vaughn, Robert A. Kehoe, and 
Abel Wolman. The published Pro- 
ceedings include papers presented by 
Harry E. Jordan, Mark E. Hollis, 
Jack E. McKee, Ralph Fuhrman, 
Emil Mrak, Walter Tiedeman, Leslie 
A. Chambers, Louis C. McCabe, and 
James H. Sterner. 

Copies of the Proceedings 
available upon request from: Re- 
search Grants Coordinator, Division 
of Engineering Service, Public 
Health Service, Washington 25, D.C. 


are 


Water & Sewage School 

The Missouri Water and Sewage 
Conference is in the process of estab- 
lishing a school on the Fort Crowder, 
Missouri Military reservation. 

The name of the institution is to 
be “The Missouri Water & Sewage 
Technical School”. The purpose of 
the school is to train people in the 
water and sewage industry. It will be 
equipped with facilities for class-room 
work. A complete chemical and bac- 
teriological laboratory and a mechan- 
ical laboratory, will also be provided. 

Inquiries concerning the school 
should be addressed to Lloyd Caugh- 
ran, Director, Missouri Water & 
Sewage Technical School, Route 5, 
Neosho, Missouri. 


Filtration Studies To Be Held 
At Gaffney Water Plant 

The Robert A. Taft Engineering 
Center of the U.S. Public Health 
Service working jointly with the Di- 
vision of Sanitary Engineering of 
the South Carolina State Board of 
Health and the Board of Public 
Works of Gaffney, South Carolina 


will conduct a research program on 

filter Water 

Plant. 
Equipment 


rates at the Gaffney 


and will 
be moved to the Gaffney plant from 
the Pilot plant in Cincinnati to con- 
duct the filtration studies under ac- 
tual operating conditions. Mr. Ro- 
beck, assistant to Dr. Richard L. 
Woodward, Chief of Water Supply 
Research for the Engineering Center, 
will direct the program in Gaffney. 

Information from this 
study is expected to be significant to 
the entire water works industry, both 
in design and economics. The present 
design criteria from water treatment 
plant is based on filter rates of two 
gallons per minute per square foot of 
filter area. With 
of advanced techniques and improved 
chemicals, it is thought that filters 
will not have to be limited to the 
two-gallon rate. 


instruments 


obtained 


the development 


present 


Harbor Pollution 


A plan of education and patrol 
against the pollution of Chesapeake 
Bay and all state waters leading to 
Baltimore harbor was announced by 
Col. Stanley T. B. Johnson, district 
engineer for the Army Corps of En- 
gineers, who said he would assume 
the role of harbor supervisor under a 
1958 act of Congress. 

He noted that the law technically 
makes it a crime to throw even a 
cigarette butt into the harbor and pro- 
vides for penalties ranging up to a 
$2,500 fine and a year in jail. One 
of his main targets, he said, would be 
against the discharge of bilge oil from 
ships. 


Water Resources Survey 
The State of 
launched a comprehensive survey of 


Washington has 


water resources 
in the state. 
The 


water 


in every river basin 


survey will 
supplies and the demands 
against them for hydroelectric power, 
irrigation, and municipal and indus- 
trial water. It 
Nooksack River, 

Dam and 
studied for 


cover available 


was started on the 


reservoir sites will be 


multi-purpose develop- 
ment, including power, flood control, 


irrigation and recreation. 
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Biggest City Has Biggest 
Pollution Headache 


An allocation of $180,000 in New 
York City’s 1960 capital budget to 
launch a program to curb pollution of 
recreational water was sought by the 
Mayor’s Committee on Elimination 
of Sources of Marginal Pollution. 

The total ultimate cost of needed 
improvements, probably spread over 
several years, has been estimated at 
$110 million to $150 million on the 
basis of 1959 prices. Of this amount, 
$85,000 to $125,000 would be capital 
projects, with the remainder assess- 
able improvements, largely new sew- 
ers. 

Observers noted that the high cost 
of the. proposed program, both in 
1960 and for several years thereafter, 
was expected to bring renewed pres- 
sure for a boost in the city’s sewer 
rental charge, which is now imposed 
at one-third the water rate. 

The committee asserted that a $470 
million program of sewage disposal 
plant construction, now about half 
completed, would be insufficient to 
protect the beaches. 18 miles of 
beaches are already in use and an ad- 
ditional urgently needed nine miles 
of bathing beaches will be made avail- 
able to the public in the near future. 


Bagley Promoted By MSD 

Harry A. Bagley, a field engineer 
in the Construction Department of 
the Metropolitan Sewer District, St. 
Louis, Mo., has been appointed Chief 
of Construction. 

Bagley succeeds Thomas Spence 
who resigned to become a_ partner 
in a newly-formed engineering con- 
sulting firm. 

He is a Protessional 
Engineer in the State of 
and is a member of the St. Louis En- 


Registered 


Missour1, 


gineers Club. His professional career 
has covered eight years with the Sew- 
ers and Paving Section, Board of 
Public Service, City of St. Louis; 
two years with J. Purnbull 
and Sverdrup & Parcel, as engineer 
for the construction of Tinker Field, 
Oklahoma City, Okla., and manager 
of their joint Tulsa office; and 12 
years in private practice as a consult- 
ing engineer. 


Gordon 


1959 








MILLIONS OF GALLONS ee: 
Iowa valve installation at Fort Dodge, Iowa, 1,500 < 


pumping station which pumped 1,600,000,000 eo 
gallons of water in 1958 as against 350,000,000 1,000 La 
gallons in 1932. 7 A 


~~ | 
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Chart shows steady increase in annual water 


consumption of the City of Fort Dodge from 1932 
through 1958. 





.--enable Fort Dodge waterworks 
to meet 457% increase in demand in 26 years 


For over 26 years, Iowa Valves have played an important part in meeting 

the water needs of the growing City of Fort Dodge, Iowa. For half a century 

our 5Ot vear Iowa and Iowa service have been growing to meet the needs of towns and 
1909+1959 cities from coast to coast. 

Few manufacturers can match Iowa in the wide variety of valves and 
accessories for every type of service. lowa valves meet the most exacting 
specifications for flow control in distribution and fire protection systems, 
sewage treatment and water filtration plants. It will pay you to call in 
an Lowa man before placing your order. 


Let us send you details on lowa’s complete line of valves and hydrants 


FOWS 


VALVE COMPANY 
A Subsidiary of James B. Clow & Sons, Inc 
Oskaloosa, lowa 
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News—Here & There 


CONTINUED FROM PAGE 9A 





California’s Water 
Bond Election 


A five point program leading to 
next year’s $1.75 billion water bond 
election was outlined by the California 
Assembly water committee. Commit- 
tee Chairman Carley V. Porter of 
los Angeles County said studies 
would be undertaken under the fol- 
lowing subjects: Water project fi- 
nancing and price policies ; conversion 
of sea water; reclamation of waste 
water for both industrial and domes- 
tic use; recreational water ; 
and acreage limitation and power. 


use of 


Cast Iron Pipe Water Book 
Being Used Successfully 


Thomas F. Wolfe, Managing Di- 
rector of the Cast Iron Pipe Research 
Association, has reported successful 
use by water utility executives of 
the Association’s 16-page booklet 
“Water—Make Sure You'll Always 
Have Plenty”. 

More than 200 of the association’s 
community relations portfolios are in 
the hands of water utility executives 
in all sections of the country and 
nearly 4000 of its water booklets have 
been mailed in response to requests 
from every state. The portfolio pro- 
vides water utility executives with 
a step-by-step program for arousing 
and sustaining public interest in com- 
munity And, the 
booklet is designed as a guide for 


water problems. 


community leaders to organize water 
improvement programs. 5 

The Community relations portfolio, 
available to water utility executives, 
contains work 
with newspapers, organize citizens’ 
groups, enlist the support of civic 
organization, make active supporters 
of water utility and municipal em- 
ployees, and use various advertising 
and promotion techniques. It in- 
cludes samples of various materials 
suggested for the program, such as 
a fact sheet to be given news- 
papers, a letter inviting civic leaders 
to participate in the citizens’ water 
improvement committee, a suggested 
outline for a talk before civic groups, 


sections on how to 


and a list of films on water supply 
problems. 


The water booklet is designed to 


do a similar job for civic leaders, in 
addition to stressing the greater need 
for water for a growing population 
and industry. 


Taste and Odor In Water 


Taste and odor in public water sup- 
plies will be investigated in a 12- 
month research program at the 
Franklin Institute, Philadelphia, 
under the sponsorship of the Manu- 
facturing Chemists’ Association. 

The program is part of a project 
by MCA’s Water Abate- 
ment Committee to accumulate in- 
formation meaningful and useful to 
the public, the chemical industry and 
governmental regulatory bodies in 
the control of water pollution. It will 
consist of an intensive study and criti- 
cal review of published and unpub- 
lished material on the subject. 

In the Franklin Institute, Robert 
A. Baker, senior staff engineer, will 
direct the program. He has been ac- 
tive in the field of air in pollution and 
water treatment, and is a member of 
the Pennsylvania Sewage and Indus- 
trial Wastes Assn., the Scientific Re- 


Pollution 


search Society of America, the joint 
committee on Uniformity of Meth- 
ods for Water Examination and other 
technical groups. 


USPHS Investigates Under- 
ground Water Contamination 
The Public Health Service will in- 
vestigate possible contamination of 
underground water supplies near the 
U. S. Army Chemical Corps. Rocky 
Mountain Arsenal outside Denver. 
Walton, sanitary en- 
PHS Sanitary Engi- 


neering Center, Cincinnati, conduct- 


Dr. Graham 
gineer at the 


ing the survey 

The survey will determine whether 
there is necessity for a more extensive 
study of pollutants in underground 
and \rsenal 


Chemical 


surface waters on the 
property outside the 
Corps installation. 

The PHS study was requested by 
MeNichols of Colo- 
rado, Congressman Byron L. John- 
son, and Dr. Roy L. Cleere, Execu- 


and 


Governor Steve 


tive Director, Colorado Department 
of Public Health, and is in coopera- 
tion with the U. S. Army Chemical 


Cr Tt} Ss, 


Texas Sells $10 
Water Bonds 


An initial $10 million bond issue 
of a total $200 million authorized by 
Texas voters to help finance local 
water projects was sold by the State 
Water Development Board. 

The was approved in 
1957. The first loan will go to the 
Lower Nueces River Water Supply 
District. It will receive a loan of $3 
million to complete a $21 million 
Wesley-Seale dam and reservoir t 
supply water to Corpus Christi. 

The second loan will be for $1 mil- 
lion, to go to the White River Mu- 
nicipal Water District to help finance 
a $4 million water supply project for 


million 


program 


Post, Crosbyton, Spur and Ralls. 


Virginia Has Bond Problems 
Officials of Virginia’s Chesterfield 
County are considering a new fi- 
nancing of the county water system, 
according to Supervisor Chairman 
Irvin G. Horner, who said a study 
being made by Stuart Royer and As- 
sociates, Richmond Consulting engi- 
neers, of a new water source for 
northern Chesterfield includes a sur- 
vey of refinancing to provide funds 
for possible system expansion and for 
amortization of present bonds. 

In 1956, county voters approved a 
$4 million water revenue bond issue. 
of the total, $3,250,000 in bonds was 
sold in March, 1957, with $750,000 
still unsold. 

County officials have been advised 
by an auditor that it will have to have 
a greater yield from its water system 
before the remaining bonds can br 
sold. The officials have indicated that 
a water rate increase is to be insti- 
tuted soon. 

Horner said, however, that the pro- 
posed new financing is not an attempt 
to get around the requirements for 
selling the remaining $750,000 of the 
“T feel that if a water rate in- 
crease is needed, the 


issue. 
board should 
wait to coordinate the increase with 
the Royer program,” he said. 

County personnel, he continued, 
are studying water system income as 
The 


Royer report will project the water 


against operating expenses. 
connection rate several years ahead 
and may double the present rate. 
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How To Break a TARSET Bond! 


F YOU ever really want to remove TARSET, sand- 

blasting is the most practical method, of course. 
Our point is that TARSET does hold like a bulldog 
to surfaces, even under water! And a tight, long- 
lasting bond is an important consideration when 
you’re tackling a tough corrosion problem. For 
most coating failures begin when a single area of 
coating separates, cracks and admits moisture. 

Remember these other important facts about 
TARSET: 

There is only one TARSET coal tar-epoxy resin 
coating on the market. 


* PITT CHEM “Tarset””® Coal Tar-Epoxy Resin Coatings 
% PITT CHEM “Tarmastic’”’® Coal Tar Coatings 
* PITT CHEM “Insul-Mastic’”® Gilsonite-Asphalt Coatings 


PITT CHEM Industrial Coatings are available through 
leading Industrial Distributors. See the “Yellow Pages.” 


No other coal tar-epoxy resin coating duplicates 
the exclusive TARSET formula. It has not been 
made available to any other coating manufacturer. 

Do you have a stubborn corrosion problem in 
the marine, chemical, petroleum, pulp and paper, 
water and sewage or plant maintenance field? 
Then you should know more about the amazing 
ability of cold-applied TARSET to stop corrosion 
where most other practical methods fail. 


Regional Offices: 
Glendale, Calif., Houston, 
Summit, lll., New York City 


PROTECTIVE COATINGS * COAL CHEMICALS ¢ PLASTICIZERS « ACTIVATED CARBON e¢ CEMENT © COKE « PIG IRON e FERROMANGANESE 
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STATEMENT OF OWNERSHIP 


Statement required by the Act of August 24, 
1912, as amended by the Acts of March 3, 1933, 
and July 2, 1946 (Title 39, United States Code. 
Section 233) showing the ownership, management 
and circulation of 

Water & Sewage Works 
published 13 times yearly at Pontiac, Illinois, for 
October, 1959, 

1. The names and addresses of the publisher, 
editor, managing editor, and business managers 
are: Publisher, Edward Scranton Gillette, 185 
North Wabash Ave., Chicago 1, Illinois; Editor, 
Edward Scranton Gillette, 185 North Wabash 
Ave., Chicago 1, Illinois; Managing Editor, 
Fred C. Maurer, 185 North Wabash Ave., Chi- 
cago 1, Illinois. 

2. The owner is: (If owned by a corporation, 
its name and address must be stated and also im- 
mediately thereunder the names and addresses of 
stockholders owning or holding 1 percent or more 
of total amount of stock. If not owned by a cor- 
poration, the names and addresses of the indi- 
vidual owners must be given. If owned by a 
partnership or other unincorporated firm, its 
name and address, as well as that of each indi- 
vidual member, must be given.) Scranton Pub- 
lishing Co., Inc., 185 North Wabash Ave., Chi- 
cago 1, Ill.; Edward S. Gillette, 185 North Wa- 
bash Ave., Chicago 1, Ill.; Claribel T. Gillette, 
185 North Wabash Ave., Chicago 1, II. 

3. The known bondholders, mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total amount of bonds, mortgages, 
or other securities are: None. 

4. Paragraphs 2 and 3 include, in cases where 
the stockholder or security holder appears upon 
the books of the company as trustee or in any 
other fiduciary relation, the name of the person or 
corporation for whom such trustee is acting ; also 
the statements in the two paragraphs show the 
affiant’s full knowledge and belief as to the cir- 
cumstances and conditions under which stock- 
holders and security holders who do not appear 
upon the books of the company as trustees, hold 
stock and securities in a capacity other than that 
of a bona fide owner. 

Edward S. Gillette, Publisher 

Sworn to and subscribed before me this 15th 
day of September, 1959. Helen Buford Hoppe, 
Notary Public. (My commission expires March 
19, 1960.) 
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IDE 


‘o your 


PUMPING 


for greater 
EFFICIENCY 
and ECONOMY 


VERTICAL 
Hollow or Solid Shaft 
MOTORS 


From top to bottom, IDEAL 
Vertical Motors are engi- 
neered for maximum ease 
and economy of installation, 
operation and maintenance. 
A few of the outstanding 
features include: 


« cast-aluminum drip covers 

« non-spilling drain plugs 

« flush mounted oil sight 
gages 

« standard or special 
mounting bases 

« thrust bearings sized 
to each application. 


IDEAL Vertical Motors are available in a wide range of 
HP ratings with enclosures and insulations to meet all 
environmental conditions. Consult IDEAL for Vertical 
Motors built to your most exacting specifications. 


Ask for Bulletin 212 (15-125 HP) 
@nd Bulletin 219 (150 HP and larger) 


Y tre TDERL ELECTRIC 
& MANUFACTURING CO. 


316 East First St. Mansfield, Ohio 


SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, 
MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS, 
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ELUIDICS 


is a Pfaudler Permutit program providing 
the know-how 
the equipment 
and the experience 
for solving problems involving fluids 


FLUIDICS AT WORK 
New valveless filter 





FLUIDICS covers such varied phases of fluid handling 
and control as: 
waste treatment 
water treatment 
corrosioneering 
reactions 
polymerization 
ion exchange 
fluid analysis, storing 

metering and control centrifuging 
agitation filling 
evaporation heat transfer, etc. 
distillation 
Whenever you have a fluid-handling problem, look to 
the Pfaudler Permutit FLUIDICS program for the best 
solution. 


drying 

blending 
metering 
valving 

flow rate control 
piping 
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2 BACKWASHING 


costs up to 45% less than conventional gravity designs 


Here's a completely automatic filter that saves you up to 
45% on initial cost and then goes on to save more during 
operation. 


1. One girl does the work of three husky men at the 
West Virginia Pulp and Paper Company plant in Charles- 
ton, S. C., where Permutit valveless filters were. in- 
stalled. No crew is needed to open and close heavy 
valves for shutoff, backwash and rinse. 


2. “No maintenance or operating expense with our 
Permutit valveless filters,” is the report from O. M. Scott 
& Sons chemical products plant in Ohio. These filters 
use no expensive valves, flow controllers, pumps, or 
hydraulic or pneumatic control systems. 


3. Permutit valveless filters are completely automatic. 
They shut themselves off from service at just the right 


bed condition. They backwash and rinse at the most 
efficient flow rates and for pre-set lengths of time. Then 
they put themselves back into service. 

For details write for our Bulletin 4351. Address your inquiry 
to our Permutit Division, Dept. WS-109,50 West 44th Street, 
New York 36, New York. In Canada write to the Permutit 


Company, Room 505, 207 Queen’s Quay West, Toronto 1, 
Ontario, or 207 West Hastings Street, Vancouver 3, B. C. 


PFAUDLER 
PERMUTIT 
INC 


Specialists in FLUIDICS . . . the science of fluid processes 
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Residual Chlorine Analyzer 
with Self-Cleaning Electrodes 
1001 

Fischer & Porter Company, Hat- 
boro, Pa., has announced that a new 
Residual Chlorine Analyzer featuring 
Micro-Ball self-cleaning electrodes is 
currently manufactured and 
marketed under exclusive license 
agreement with Chlorator, G.m.b.H., 
a German Firm. Known as the “De- 
polox’’, the new analyzer generates 
a current, by means of two dissimilar 
metal electrodes, in proportion to the 
amount of free or total residual chlo- 
rine in the line. Residual is recorded 
in parts per million on standard re- 
corder charts. 

The Micro-Ball self-cleaning ac- 
tion of the new Depolox Residual 
Analyzer is unique. It consists of the 
use of a number of extremely small 
glass balls which circulate across the 
surfaces of the electrodes keeping 
them clean. Clean electrodes assure 
accurate readings. The Mirco-Balls 
are retained in the electrode chamber 


being 


permanently. Thus, clean electrodes 
with correct readings are assured at 
all times without the need for re- 
membering to add a scouring agent 
Furthermore, there is no danger of 
clogging through the introduction of 
extraneous 


cleaning materials. The 


Micro- balls Discharge 


Electrode 
Connectors 


Exit Slots 


Depolox features a large electrode 


assembly with three to four times 
the life of 


blies. 


ordinary smaller 


assem- 

The new self-cleaning analyzer may 
be used alone for regulating chlorine 
addition according to residual, or it 
may be used in combination with flow 
rate control in a completely automatic 
“closed-loop” system. 








Split-Coupling 


for Pipeline Repairs sens 


The Pipe Line Development Com- 
pany, Cleveland, Ohio, has introdued 
a new product especially designed 
for pipeline repairs, the Smith Split- 
Coupling. 

The Smith Split-Coupling, 
is split longitudinally and can be used 
as a coupling, split sleeve or as a 
pipe repair clamp. Clamping means 
are provided to resist endwise pull of 
the pipe when it is used as a coupling. 
The Smith Split-Coupling is all steel 
and can be welded solidly and per- 
manently—while pipeline is in service 


new 


—to become an integral part of the 
pipeline. 

The only assembly work required 
in the field is placing the two halves 
of the Smith-Coupling around the 
pipe and tightening the side bolts. 
This makes underwater repairs es- 
pecially easy. Gaskets, installed at 
the factory as an integral part of 
the coupling, are held in position pre- 
venting displacement during installa- 
tion. 

The Smith Split-Coupling are avail- 
able in sizes 2” through 4”. 

CONTINUED ON PAGE I9A 











No matter what your water and sewage equipment need 
... Washington Aluminum is your answer 


Engineers who want to reduce installation costs and 
corrosion problems specify Washington Aluminum 
maintenance-free equipment. Washington Aluminum 
proven-in-use design and fabrication products makes 
this name a mark of distinction on every installation. 


Among Washington Aluminum products are: Non-skid 
walkways, Sluice gates, Ladders, Aeration trays, Sus- 
pension bridges, Manhole covers—and all types of cus- 


FROM BIG 38 FT. 
ALUMINUM 
FLOOD GATE 


tom-fabricated products. If it should be aluminum... 
it should be made by Washington Aluminum. 


WASHINGTON ALUMINUM 
COMPANY, INC., Dept. 79 


BALTIMORE 29, MARYLAND 


‘TO SMALL | fal 


STOP PLATE 
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30% MORE PRODUCTION DIGGING IN ROCK WITH OLIVER 80-HT 


LOAD TO THE LIMIT with the 1-yd. Oliver 888. Get easy, 
instantaneous |-lever forward-reverse cycling with Oliver 
“Reverse-O-Torc.” Heavy-duty industrial torque converter with 
fluid coupling automatically matches power to the load... 
ends foot clutching. You can travel anywhere at speeds up to 
17 m.p.h. Be sure to load-test this mighty producer! 


Digging laterals for 250 houses in the rocky terrain of Berkeley 
Heights Township, N.J., proved the tremendous power of the 
Oliver Model 80 Hydro-Trencher. Replacing two other backhoes, 
the 80-HT actually increased production 30%, ending the double 
expense of operating two rigs. 

Says contractor Peter Aponti, ‘‘What I looked for was a machine 
that would dig and dig—giving me more production. This is what 
the Oliver 80-HT does for me! It’s a strong machine, the easiest 
backhoe I’ve ever operated. And boy! I am well satisfied!” 

Municipalities, utilities and contractors know that the Oliver 
80-HT is tops for digging in hard soils (even frozen ground), ripping 
out pavements, and other difficult jobs. It’s big; it’s powerful! The 
14-yd. bucket digs and loads to 12 feet; boom swings 180°. Dual- 
circuit hydraulics permit raising or lowering bucket while swinging. 
Results: faster work cycle, more production. 


TRY THE 80-HT. See how it digs deeper and faster—for less money. 
Call your Oliver distributor today for a free trial-demonstration. 


tHe OLIVER corporation 
industrial Division, 19300 Euclid Ave., Cleveland 17, Ohio 


@ complete line of industrial whee! and crawler tractors and matched allied equipment 





Wie ay 


South Bend’s new sewage treatment plant, bounded by Indiana’s new superhighways, provides the ultimate in efficient sanitation. 


A parallel in progress... 


Sewage treatment at South Bend 


keeps pace with the superhighway era 


In an era of superhighways and rapid 
economic growth, South Bend, Indi- 
ana, stands among the country’s 
leaders. The city has accomplished 
much to make the whole South Bend 
area attactive to industry and new 
residents. 

This new sewage treatment plant 
has eliminated a long-time health 


nuisance for South Bend and all the 
communities to the north on the 
St. Joseph River. Recreational facil- 
ities have been created and the river 
restored to its natural beauty. 


Industry has cooperated in this 
“clean-up” campaign and South Bend 
has made many friends up and down 


the St. Joseph. Modern P.F.T. sewage 
treatment equipment has played a 
vital role in making this all possible. 
South Bend is truly a better place to 
live for its present residents and for 
the many who will reside there in the 
years to come. For further technical 
information on the South Bend Story 
please turn this page. 





Special P.F.T.-Drum Type Heat Exchanger Units. 


The four 


110’ P.F.T. floating covers 
at South Bend 


And these are only a part of the P.F.T. equipment 
used in South Bend’s new Sewage Treatment Plant. 
The heat for the digesters is supplied by two P.F.T. 
No. 750 Heaters and Heat Exchangers and two P.F.T. 
No. 429-E Special Drum Type Heat Exchanger Units 
(shown above). 

These Special Drum Type Heat Exchanger Units 
are so arranged that 3,600,000 B.T.U. of engine jacket 
water heat may be transferred to the sludge circulated 
to the digesters with excess heat dissipated to effulent 
circulated through the drum shell. The P.F.T.-Kraus 
Process for Activated Sludge Control is also used in 
South Bend. 

Sound engineering, modern equipment and pro- 
gressive city planning put South Bend among the 
leaders in cities seeking sound economic growth in 
our rapidly expanding economy. 


Waste Treatment Equipment 
Exclusively since 1893 


PACIFIC FLUSH TANK CO. 


424] Ravenswood Avenue 
Chicago 13, Illinois 
Consulting Engineers—Consoer, Townsend and Associates, Chicago. 


PORT CHESTER. N. Y. * SAN MATEO, CALIF. © CHARLOTTE, N. C. © JACKSONVILLE © DENVER 
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Vacuum Filter 
1003 

Neptune Filter Company, Inc., 
Cranston, R. I., has announced an 
advanced development in vacuum di- 
atomaceous filters. Marketed as a 
complete packaged unit such that little 
floor space is required for installa- 
tion, this new Neptune Filter re- 
quires no skilled labor to operate, 
poses no pressure vessel problems 
and is completely accessible. It may 
be placed in the ground or in a 
building, above, below or at water 
level, and is easily adapted to an 
existing installation that is not fil- 
tered and to installations that re- 
quire a more modern system. 

Available in a wide range of sizes, 
the largest single unit will filter up 
to 525,000 gallons of water in an 8 
hour turnover at a filter rate of 2.0 
Gal. Per Min./Sq. Ft. of filter area. 
Larger volumes can be handled easily 
with a multiple installation. 


Hydraulic Tool Cleans Well 
Laterals, Sewer Lines 
1004 

Dowell Dow Chemical 
Tulsa, Oklahoma, has developed a 
hydraulic jet mole for cleaning in- 
dustrial sewer lines and Ranney well 
lateral lines. This new tool uses mul- 
tiple, high-velocity streams of chem- 
ical solvents to remove deposits that 
restrict fluid flow. 


Division, 


Deposits removed from sewer lines 
include a wide range of industrial 
waste materials and insoluble miner- 
als, that accumulate on internal sur- 
faces of such lines. The jet mole is 
especially valuable in cleaning (1) 
sewer lines that must remain in serv- 
ice and(2) sewer lines through which 
solvents cannot be circulated. Lines 
as large as 24 in. in diameter have 


been cleaned with this new device. 
Deposits usually removed from 
Ranney well lateral lines include silt, 
sand and gravel. The jet mole con- 
sists of a metal jet head containing 
jet orifices specially designed to pro- 
duce high-velocity, non-diverging sol- 
vent streams. A powerful  truck- 
mounted pump feeds solvents to the 
jet mole under high pressure through 





The Centriline Process of cen- 
trifugally applying a cement- 
mortar lining to pipes in place 
can be as effective in preventing 
infiltration in sewer and storm 
lines caused by external pres- 
sures as it is in permanently elimi- 
nating leakage in water mains 
caused by interior pressures and 
corrosion. Infiltration means 
over-taxed pipe line capacity and 
higher costs for treatment and 
disposal. Infiltration also results 
in the settlement of streets and 
other surfaces. Centriline’s 6 mil- 
lion feet of pipe rehabilitation 





19A 


a flexible, heavy duty hose. The jet 
direct some of the solvent 
jets perpendicularly against the walls 
of the line, while other jets are slant- 
ed backward. Forward thrust from 
the jet propels the jet mole through 
the line. 

\ powered take-up reel ¢ontrols 
the forward speed of the jet mole and 
retrieves it after it reaches the end 
of the line. The jet streams carry 
sediment ahead of the mole as it is 
pulled out of the line. 


CONTINUED ON PAGE 21A 


orifices 


Stop costly infiltration 
in storm drains and sewer 
lines with the famous 


CENTRILINE PROCESS 


Centrilining is effective in diameters from 6” to 144” 


experience is on call to help with 
these problems. 

Lining is placed when infiltra- 
tion has been stopped by natural 
lowering of water table, plugging 
leaks from the interior, or by 
well pointing. A qualified Centri- 
line engineer will be happy to 
discuss our quick and economical 
method of repairing concrete and 
terra cotta storm drains and 
sewer lines in sizes from 6” to 
144”. For further information, 
write today for your copy of our 
free booklet which fully describes 
the Centriline Process. 


CENTRILINE CORPORATION 


4 Subsidiary of Raymond International Inc. 


140 Cedar Street 
New York 6, N. Y. 
WoOrth 2-1429 


Branch Offices in Principal 
Cities of the United States, 
Canada and Latin America. 
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SHORT COUPLED 
SERVICE PUMPS 


for any job 

















Lor-\o}- Tel | il t-te @ Mi fom lelemeleleomieci at, 
Heads Up to 2,500 Ft. 
Settings As Specified 
Le] i -Tei st-Vgel Be Ielal-(et mela lalel-igelaeltlale. 














Top performance, high efficiency Write For Free Bulletins: 


a ; LAYNE TURBINE TYPE SERVICE PUMPS—NO. 300 
and less maintenance are factors which LAYNE PROPELLER AND MIXED FLOW PUMPS—NO. 350 


influence the selection of a short coupled pump. Layne 


Vertical Service Pumps fulfill these requirements and World's Largest oyne Water Developers 


offer the advantages of lower installation and operation 


costs, low submergence requirements, simple align- 


mee LAYNE & BOWLER, INC., MEMPHIS 
ment, no priming and less floor space demands. For 


General Offices and Factory, Memphis 8, Tenn. 
any short coupled pumping job . . . specify Layne. LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


SALES REPRESENTATIVES IN MAJOR CITIES 





e For further information on products or services please use reader service card. 


Equipment Costly waste, 20 gallons 
News _—__—sof water per minute 


Radioactive Monitoring | ha 5 I OPPED 


System 
1005 


ee ith 
The Victoreen Instrument Com- | : ue W. 


pany, Cleveland, Ohio, has developed 


a high sensitivity monitoring system | ms Wet 
specifically designed for measuring | = Bae as 
trace amounts of radioactivity in a | 


a 





city’s water supply system. | d li C t 
By continuously monitoring and re- , : y rau ic emen 

cording beta and gamma levels, the 5 

Victoreen scintillation flow monitor- 

ing system affords a means of safe- 

guarding the city’s inhabitants against 

unnecessary exposure to dangerous 

radioactivity caused by fallout, radio- 

active rain, or other contaminants. BEFORE 
Completely self-contained, the | 

equipment is being installed in the Waterplug stops 

city water department where it will running water 


provide a continous record of gross 


activity on a moving strip-chart type INSTANTL y! 
recorder which actuates an alarm 
when radioactivity reaches a prede- 
termined level. 
Heart of the Victoreen scintillation 
flow monitoring system is a thallium- 
activated sodium iodide crystal de- 
tector, sensitive to both beta and gam- “or — 
ma radiation. It is contained in a de- ES «29 AFTER 
tector housing made of 3-inch thick , 


lead with a stainless steel liner which | a1 Here us what Underwater 
can be removed for decontamination Services, Valley Station, Ky., 
The crystal is protected by a radia- had to say about Waterplug 


tion-transparent rubber cover. 

On October 6, 1957, our Underwater Services Company was called upon to 
repair a major break in an underwater drainage system for the Hardin County 
Sportsmen's Lake at Elizabethtown, Kentucky. Upon diving to the bottom of 
1006 | the lake we discovered several large ruptures in the 24” tiles used in the drain- 
, , ' ; age system. Water, uncontrolled, was pouring through these breaks at a 
Worthington Corp., Harrison, N.J., | minimum approximate rate of 20 gallons per minute. Using underwater diving 
has announced the introduction of —— ee 7 — this pe by — ng tg = 
. ¢ . —_ ale oles channeled through the four feet of earth coverin ese tiles. end- 
ts lirst Submer sible aay making ing through a water cmand tower, we gained pomvnen. the interior of the 
it the first submersible pump available | drainage tiles to the area of break-through. Above us were four feet of lake 
| I ington’ ~w [Jitra-Hio bottom and 20 feet of water above that. Under these extremely adverse 
—_ “ erthungton's new Ultra High conditions we used the Thoro System WATERPLUG Cement to repair the 

Flow (UHF) design. A submersible breaks from the interior of the tiles. 
pump differs from the conventional | Because of the simplicity and ease of mixing and applying WATERPLUG 
Vertical Turbine Pump in that its Cement, we were able to completely and effectively repair these breaks in 

ar | the drainage system. 

motor is on the bottom end of the | We were delighted with the effectiveness of WATERPLUG Cement in suc- 
shaft submerged into a well, rather | cessfully overcoming this difficult water repair problem. Feel confident that 


: fut id t bl ill rel on WATER- 
than above surface. a Gee er repair problems, our company will rely upon 


Submersible Pump 





The principal user benefits of the 
CHEF design, broader coverage and P 
higher efficiencies, are now applied “Mow to do ct pace BROCHURE 
to the new Submerisible. A custom- | 
made pump may be selected from a 
standard group of alternates. Even 





CONTINUED ON PAGE 23A 
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SAFETY 
FACTOR! 


CONSERVATIVE DESIGN is one of the im- 
portant reasons why American Concrete 
Cylinder Pipe has gained such high ac- 
ceptance by engineers and water works 
officials in the west. The composite design 
of the pipe is based on a factor of safety 
of 2% at the elastic limit of the pipe. 
American Concrete Cylinder Pipe will 
safely withstand sudden and severe in- 
creases of pressure — surge and water 
hammer — or the occasional concentrated 
external loadings met under unusual field 
conditions. 


The composite action of the mortar lined 
steel cylinder, circumferential rod rein- 
forcement and external mortar coating 


CONCRETE PIPE FOR MAIN WATER SUPPLY AND TRANSMISSION LINES 


accounts for the consistently successful 
performance record of this type of pipe. 
The use of a minimum of 25% to, under 
certain conditions, 50% or more of the 
total required cross-sectional steel area as 
tension-wound circumferential reinforce- 
ment substantially increases the pipe’s 
external supporting strength over that 
which would be obtained if all of the 
required steel area were placed in the 
cylinder alone. 

Take advantage of American Concrete 
Cylinder Pipe’s greater inherent strength 
through more effective use of materials 
—see an American sales engineer when 
planning your next project. 


LOS ANGELES: 4635 Firestone Bivd., South Gate, Calif.— LOrain 4-2511 * HAYWARD: P.O. Box 630 — 
JEfferson 7-2072 « SAN DIEGO: P.O. Box 13 — CYpress 6-6166 * PORTLAND: 518 N.E. Columbia Bivd. 
— BUtler 5-2531 ¢ ALBUQUERQUE: P.O. Box 1782 — CHapel 7-0486 « PHOENIX: American Concrete 


Pipe Co. (Subsidiary) P.O. Box 12127 — Alpine 2-7566 
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BOEING out front 
-in another field .~ 


Equipment 
News 
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more important, however, is the fact 
that the pump maintains high effici- 
encies over wider operating ranges, 
thereby assuring continual and et- 
ficient service under a variety of op- 
erating conditions. By increasing the 
range over which it operates effi- 
ciently, the pump can dramatically 
reduce power costs. 

Submersible pumps are primarily 
designed for use with deep settings 
and high heads. They are also par- 
ticularly appropriate where a mini- 
mum of space is available, as in city 
streets, factory traffic areas, air fields, 
etc. Another suitable application for 
this pump is where noise from sur- 
face units would be objectionable. 


Plastic Vacuum Leaf Filter CONSULTANTS: WILSON & CO. ENGINEERS, 
1007 SALINA AND WICHITA, KANSAS 


Proportioneers Division, B-I-F GEN. CONTRACTOR: DONDLINGER & SONS, 
‘ WICHITA, KANSAS 
Industries, Inc., Providence, R.I., has 


introduced a new, all plastic diatomite 
filter for the efficient filtration of 
municipal potable water supplies, in- 
dustrial process water, and larger 
swimming pools. 


From a pace setting industry like BOEING AIRPLANE 
CO., Wichita, the large volumes of plating wastes 


could cause severe stream pollution. 


Cooperating with the health authorities’ stream clean- 
ing program, Boeing has completed its $1,200,000 
waste treatment plant, certainly the mark of a good 


neighbor in any modern community. 


For separation of solids and for clarification of the 
waste liquids, three CONTRAFLO thickeners were 
furnished by GFC. All equipment in contact with low 
pH liquid is rubber lined. The units are equipped with 


rotary sludge scrapers and automatic sludge removal. 
Made entirely of corrosion-resist- 
ant materials, the new rectangular 


filter, Model VFL, uses flat, leaf- 
type filter elements and top take off. 
The new style elements lend them- 
selves to rapid build-up of filter aid 
and easier sluicing when washing. 
Disassembling is unnecessary. 
Construction is of corrosion-resist- 
ant fiberglas reinforced plastic, in- 
cluding filter shell, inner leaf-type 
elements and baffles. Thoroughly 
tested on potable water supplies, the 


CONTINUED ON PAGE 25A 


GFC offers a wide variety of equipment for treating 
process water and wastes. Why not write us today 


for free bulletins and information. 


Over 30 sales and service offices 


GENERAL FILTER CO. 





WATER 
P.O. BOX 350 


PROCESS 


AMES, |OWA 
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Bar Screens—mechanically back-cleaned units Screenings Grinders—dispose of sewage screen- Garbage Grinders —make it practical to dispose 
eliminate jamming at the bottom of screens ings without increasing scum on primary tanks. of garbage through sewage treatment plant. 


Grit Cellecters—Scraper, elevator, V-bucket Grit Washers—remove more than 90%, of putresci Floctrol ® Process— provides complete flocculation in 
types ...all gather, wash and elevate grit. ble solids... make grit suitable for fill, walkways shortest possible time and with minimum chemical dosage. 


Hore why SerPREY is Q/U on the job 


...in hundreds of small and big volume plants 


SIMPLICITY characterizes Jeffrey sewage treatment equipment, because it means low 
operating and maintenance costs. 
DESIGN INGENUITY AND QUALITY CONSTRUCTION are part of each Jeffrey product 
because they are essential to efficient, trouble free, long lived performance. 

Nothing can be taken from...or added to... Jeffrey design specifications without 
sacrificing efficiency, operating convenience, economy or lasting qualities. 

Jeffrey engineers apply this standard of perfection to everything we make .. . from the 
SUPERMAL chain on a sludge collector, to rates of agitation in our patented FLocrro. 
process. The Jeffrey Manufacturing Company, 996 North Fourth St., Columbus 16, Ohio. 


CONVEYING * PROCESSING «¢ MINING EQUIPMENT... 
TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 


Sludge Collectors—large carrying capacity permits SeymRemovers—power-driven where accum- Primary and Final Settling Tanks — stable conditions 
intermittent operation power savings, thicker ulation requires almost continuous removal of flow provide maximum solids removal in tanks of 
sludge, clearer effluent. . rotating pipe type for occasional removal. minimum size. 
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Model VFL Filter offers all the ad- 
vantages of diatomite filtration plus 
lower operating cost, easier cleaning, 
and the elimination of rust and cor- 
rosion, special liners and annual paint 
maintenance. Open tank construction 
enables inspection without disassem- 


bly. 


Pipeline Information 
System 
1008 

Fischer & Porter Company, Hat- 
boro, Pa., has available a complete, 
low cost, integrated Pipeline Infor- 
mation System for accurately meas- 
uring, transmitting, indicating and 
recording flow, pressure, temperature 
and other pipeline variables in digital 
form. 

The new system measures variables 
at remote points and relays data by 
means of standard communication 
or telemetering equipment to a cen- 
tral control station where it is con 
verted into digital form and recorded 
by automatic typewriter. 


Sewer and Drain Cleaner 
1009 

The Ohio Tool and Engineering 
Company, Springfield, Ohio has de- 
veloped a new folding handle electric 
eel sewer and drain cleaner that is 
an extremely compact, easily porta- 
ble machine designed to handle a wide 
variety of cleaning jobs. 

The handle can be raised to oper- 
ating position or folded to transport 
or storage position without adjust- 
ment of any kind. 

The unit itself can be used on lines 
from 3” to 12” in diameter and will 
run up to 250 feet. The motor is of 
the condenser type—is_ back-geared 
3 to 1—and is equipped with a rugged 
slip clutch that is mounted directly 
to the back geared shaft. The cable is 
of dual construction and consists of 
an inner member wound left-hand 
and an outer member wound right- 
hand. The cable self-feeds both in and 
out of the line and is absolutely non- 
helixing. All manual handling of the 
cable is eliminated. The two cable 

CONTINUED ON PAGE 27A 


for distribution digging 
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...the new Cleveland J-20 trencher 


@ less than 5’ wide over its crawlers 
@ digs 13” to 24” wide, down to 5’ 6” deep 
@ puts 24” trench within 20 inches of a parallel wall 


®@ maneuverable full crawler mounting ... perfect balance 
and stability, easy on lawns and sidewalks Fi 


®@ fast, accurate, clean, 


A. 


a See 





like a Cleveland 


aA. eles tal. 
P eee 


thing digs trench 


Cleveland’s unique new V conveyor 
... hydraulically shifted...independently driven 


world’s finest 
trencher crawlers 


.. double flanged sprockets, 
rollers, wheels... drives on 
each end of 142” diameter 
herdened pins... sealed ball 


and roller bearings... 1,000 hour lubrica- 
tion...a tremendously long-lived, easy- 


rolling track. 


engine » crawlers « hoist « wheel 
crumbing shoe « conveyor speed-direction-shift 


@ digs past poles, trees, shrubs... places spoil where 
needed — without interrupting other operations 

® lever at operator's seat controls hydraulic shifting and 
positioning of conveyor 

@ dual independent hydraulic drive gives operator finger- 
tip control of conveyor belt direction and speed — 
independent of all other operations 

®@ self-contained hydraulic motor and planetary gear 
drives in each head pulley eliminate all conveyor chains 
and sprockets 

® provides constant elevating angle for faster, higher 
spoil discharge 

@ Maximum clearance under digging wheel rims permits 
higher heaped loads without clogging 

® conveyor design reduces rolling and tumbling 


hydraulic 
crumbing shoe 


++. Optional, extra... pivots 
upward ... fingertip control 
makes crumbing shoe advan- 
tages practical in crowded 
digging conditions. 


Every operation 
controlled at operator's seat 


The CLEVELAND TRENCHER Co. 


20100 ST. CLAIR AVE. «+ 


CLEVELAND 17, OHIO 
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In OLYMPIA, WASHINGTON 


Vibration from speeding trains 
won't cause leaks in this 


TYLQX-vointed 


SEWER LINE 


Here’s a mountain that gets “shook up” each time a train 
thunders through the cut. The pipe line being installed 
beside the tracks will get “shook up,” too, but it won’t 
spring leaks at the joints and thus endanger the stability 
of the roadbed. In specifying TYLOX RUBBER GASKETS 
for coupling the pipe, designers not only assured the safety 
of the railroad subgrade, but put their sewer project 


ahead in three important Ways ..-> * PROJECT: Tumwater sanitary sewer, Olympia, 


Washington. ( 1500 ff. parallel to main line of 


NO INFILTRATION—Rubber TYLOX seals by compression, the Union-Pacific Railroad into Olympia, Wash.) 


pyeventing leakage in or out of the pipe. Cost of sewage treatment 

is reduced ... root and sediment problems are eliminated. ENGINEERS: Corey & Kramer, Consulting Engi- 
NO JOINT FAILURES — Flexible TYLOX safely absorbs soil neers, Seattle, Washington. 

stresses, shock loads and severe vibration. Under ground and under 

compression it never deteriorates. TYLOX lasts for the life CONTRACTOR: Horold Kaeser Co., Seattle Wash- 

of the pipe itself. ington. 
NO INSTALLATION DELA YS—fast working TYLOX permits wet- 


trench jointing and immediate backfilling. TYLOX reduces factured by GRAYSTONE of Olympia, Inc., 
pipe installation costs. 


Olympia, Washington. 


PIPE: Tylox-jointed 18” reinforced concrete, manu- 


5073 


/ 
Ute tor meus Soe brooke! ATT aa ah 


specified for important pipe jobs all over MAN U FACTU R i NC COMPAN Y 


the world. Specify TYLOX to assure economy, 
safety and longevity on your pipe projects. 44) eel Le) 


427 West Grant Street Orchard 3-9555 
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members are also tied together so 
that if one member should break— 
the entire cable can still be easily 
pulled from the line. Convenient 8- 
foot cable sections with instant, snap 
lock connectors permit work in small 
spaces and keep replacement costs 
low. 


Sewage Lift Stations 
1010 
Tex-Vit Supply Company, Mineral 
Wells, Texas, has started production 
of a new line of sewage lift stations 
at its new plant in Weatherford, 
Texas. 


The company’s expanded line will 
include pneumatic sewage ejectors, 
packaged wet pit pump stations, pack- 
aged dry pit pump stations, and pack- 
aged ejector stations. 

The new plant will handle all as- 
sembly and finishing operations, as 
well as final inspection, testing, and 
shipping. Production at the Weather- 
ford plant will be on a somewhat lim- 
ited scale during the first few months. 


ElectroMechanical Coder 
1011 

DynaMetric, Inc., Pasadena, Calif., 
has developed a new electromechani- 
cal coder for electromechanical tele- 
metering. The DynaMetric Model 
113 is a portion of a new electrome- 
chanical telemetering system for cod- 
ing liquid level over simple commum- 
ication systems. 

First field application of the new 
DynaMetric Model 113 has been ‘in 
conjunction with water irrigation gate 
levels where information is transmit- 

CONTINUED ON PAGE 30A 





services please use reader service card. 


For higher 
pumping efficiency 


; en 











Fairbanks-Morse 
5440A Non-Clog Pumps 


Ideal for pumping unscreened liquids 
with large solids in suspension 


e industrial wastes 
® sanitary sewage disposal 
e industrial processes 


Here is your answer to higher effi- 
ciencies wherever you are pumping 
solids in suspension! 


All-new Fairbanks-Morse 5440A 
Non-Clog Pumps feature quick, easy 
convertibility between any of the 
many vertical and horizontal types. 
Power requirements of the pump are 
always perfectly matched to the 
electrical and mechanical compo- 
nents. Precision-machined centering 
fits assure accurate alignment. Ex- 
clusive F-M bladeless impeller 
design minimizes maintenance by 
preventing clogging from solids and 
stringy material. The 5440A is only 
one of many F-M solids-handling 
pumps designed to meet a broad 
range of requirements. For informa- 
tion, write Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago 5, IIl. 


Ask for new 
5440A BULLETIN! 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





ELECTRIC MOTORS - 


DIESEL, DUAL FUEL AND GAS ENGINES - 
COMPRESSORS - 


GENERATORS - 


PUMPS 
MAGNETOS + HOME WATER SYSTEMS 
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CITY OF MIAMI 
SEWAGE TREATMENT PLANT 
MIAMI, FLORIDA 


DEPT. OF WATER AND SEWERS, CITY OF MIAMI 
C. E Wertz, Director 

Garrett Sloan, Chief Engineer 

David P. Blackmeyer, Superintendent 


ENGINEERS 
Metcalf & Eddy, Boston, Mass. 


CONTRACTOR 


Paul Smith Construction Co. 
Tampa and Miami 


Air for the aeration tanks is supplied by these 

four 24 x 28% rotary positive displ t 
blowers of the two lobe type. Each blower has a 
capacity of 10,400 cfm at a discharge pressure 

of 7.5 psig and is driven at 514 RPM by a 
410-HP engine. Two engines are dual-fuel engines 
and the other two are spark-ignition gas engines. 





GAS METERS 


R-C rotary positive displacement meters are used to 
measure the sewage sludge gas produced in the 
digestive process. This gas is supplied as fuel to the 
engines driving the aeration blowers. Illustrated 

is a 4 x 12 low-pressure meter handling 10,000°cfh 
of sewage sludge gas. Four other 3% x 10 R-C meters 
are also used, each with a capacity of 6000 cfh. 


GRIT CHAMBER BLOWERS 


In the grit chambers, these three R-C 
rotary blowers supply air to remove grit 
from i ing raw ge. Each unit 
is an 8 x 8 blower driven at 320 to 640 
RPM by U.S. Varidrive, discharging 
against 7 psig. The blowers furnish up 
to 6.3 cubic feet of air per lineal foot 
of tank when all three blowers and 

two tanks are operating. 





VACUUM PUMPS 


After elutriation, sludge is dewatered. 
These two 14 x 21 rotary blowers are 
used as dry vacuum pumps on 
dewatering filters. Each pump has a 
capacity of 1,630 cfm and provides a 
vacuum of 12 to 15 inches Hg., 
referred to a 30” Hg. barometer, 
when operating at 415 RPM. 
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_ AIR BLOWERS, VACUUM 
PUMPS AND GAS METERS 


Selected for Miami's $27-million Pace-setting Sewage Disposal Project 


Eight years of preparation and three years of construc- 
tion have given the City of Miami one of the most mod- 
ern, integrated sewage disposal systems in the country. 
An overall pollution abatement program included the 
construction of intercepting sewers, pumping stations, 
a force main across Biscayne Bay, a treatment plant on 
Virginia Key, and an outfall extending nearly a mile 
into the ocean. The sewage treatment plant is a 
high-rate activated-sludge type with a designed capac- 
ity of 47,000,000 gallons per day, estimated to meet the 
city’s needs until 1965. 


In such an installation as this, where operation is con- 
tinuous and largely mechanized, only the best, most 
reliable equipment will serve. In many areas throughout 
the plant where air or gas were to be handled, Roots- 
Connersville equipment was selected, because only R-C 
equipment could meet the exacting specifications. And 
only R-C equipment could deliver the kind of perform- 
ance required in this service— dependable, around-the- 
clock operation with a minimum of maintenance. For 


no other manufacturer has had so many years of expe- 
rience producing air and gas handling equipment for 
sewage treatment applications. 


The R-C equipment selected for the Miami sewage 
treatment plant includes three rotary air blowers for 
grit removal, four rotary blowers for the aeration tanks, 
two rotary vacuum pumps for sludge dewatering, and 
five rotary gas meters for measuring sludge gas. All 
these units utilize the well known “Roots” rotary posi- 
tive displacement principle to assure top performance 
for long years of service. 


R-C blowers, pumps and meters such as these are avail- 
able in a wide range of sizes and capacities to meet 
every standard or special application. In addition, 
Roots-Connersville produces centrifugal blowers and 
Spiraxial® compressors. All are backed by the un- 
matched reputation established by Roots-Connersville 
in more than a century of manufacturing air and gas 
handling equipment. 


Additional data about Roots-Connersville 


Chemical Engineering Catalog, 


Mechanical Catalog and Sewage Manual. 
Or write us for specific information about 
any problem in the handling of gas or air. 


ROOTS-CONNERSVILLE BLOWER (25) 


<iz; equipment appears in 
1059 Garden Ave., Connersville, ind. in Canada—629 Adelaide St., W., Toronto ee 
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Detai! View of 
Scanning Plate 


PlanPak Transceiver 
Unit, Factory Wired, 
Factory Tested 


TELEMETERING SYSTEM 
PROVIDES 
RELIABLE SIGNALS OVER 


LOW 


COST WIRES 


After more than 10 years of research and field testing, Autocon now 


offers you Telescan 


.. . the multiple signalling telemetering system. 


Ideal for operating valves, pumps, gates, motors, alarms, indicating 
and recording devices over any distance. 


RELIABLE 1. 


VERSATILE 2. 


ECONOMICAL 3. 


SIMPLE 4, 


Assures maximum reliability 
every minute. 


signals. 


. checks itself 10 times 
Fail safe. Cannot send or receive false 


Provides up to 28 on-off or proportional signals, traveling 
bi-directionally or in a loop over one pair of wires. Brief 
interruptions will not disturb Telescan’s signalling. 


Uses lowest cost telegraph (15 pulse) wires. 


Designed to be maintained by your operating personnel. 
Switches are permanently sealed in glass against dust and 
corrosion. The synchronous arm motor operates under 
conditions equal to those of an electric clock. But these 
are only a few of the many features. Telescan is more 
than a telemetering method . . . Telescan is a complete 
control system! To get all of the Telescan story. call your 
local Autocon representative or write direct to: 


AUTOMATIC CONTROL COMPANY 


999 University Avenue e St. Paul 4, Minnesota 


Standard and custom engineered control systems for water, 
sewage and processing for more than a quarter of a century. 
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ted over simple field telephone sys- 
tems. The same unit can be used to 
“command” the position of a gate or 
valve. 

The new DynaMetric system is 
of simplified electromechanical con- 
struction with standard gear, switch 
and relay components. The Model 
113 is completely tubeless and will 
operate in a corrosive atmosphere. 

Readings are transmitted over tele- 
phone, TWX, microwave or power 
line carrier and are presented in 
numerical display, punched tape, 
chart or typewriter form. 


Pug Mill Type Lime Slaker 
1012 

B-I-F Industries, Inc., Providence, 
R.I., has announced the new Omega 
Pug Mill or paddle type Lime Slaker. 
The Pug Mill Slaker requires less 
floor space, uses less water and re- 
quires shorter process time and can 
be operated over a wider range than 
the “retention type” lime slakers. 

The single shaft pug mill has a 
row of stationary blades that mesh 
with the rotating blades to insure 
proper mixing action and prevent 
rolling or “balling up” of the pasty 
mass of slaking lime. The agitator 
arms are spaced along the shaft in 
proper sequence to advance the lime 
slowly through the slaker regardless 
of the viscosity of the mixture. 

A short dilution section provides 
additional water through jets and 
violent agitation to thin the paste 
allowing the grit to precipitate. 

The unit features progressive slak- 
ing without the possibility of short 
circuits; automatic water rationing ; 
continous grit removal and efficient 
slaking at controlled temperatures 
without the use of a hot water sup- 


ply. 


Residual Chlorine Test Kit 
1013 
The Calgon Company, Pittsburgh, 
Pa., has available a rapid, yet ex- 
tremely accurate test kit for deter- 
mining chlorine residual in chlori- 

nated water supplies. 

CONTINUED ON PAGE 34A 





GRIFFIN PIPE COUNCIL BLUFFS 
NEARING COMPLETION 


Cast iron pressure pipe users throughout the Mid-West will shortly save 
time and money on shipments and installations . . . because Griffin Pipe’s 
new and automated production facilities are almost completed. 

The Council Bluffs foundry—95,000 square feet of buildings on 19 
acres of land, will be completed and in operation by the end of this year. 
Griffin-20 pipe joints will include patented Bell-Tite“‘slip-on,”’ mechanical, 
and bell and plain end. The trademark ‘“‘Griffin-20” refers to the length 
of the pipe—20 feet as opposed to conventional 16- and 18-foot lengths — 
in the complete 4-inch to 12-inch diameter size range. The modern 20-foot 
length means 10 percent fewer joints, and lower installation costs! 

The Delavaud process, employed at the Council Bluffs plant, involves 
centrifugal casting in a permanent, water-cooled, revolving steel mold. 
Iron cast in this manner, and subsequently annealed, is particularly strong, 
and has a controlled hardness that permits easy cutting and tapping in 
the field. 

Griffin-20 cast iron pressure pipe will be manufactured in accordance 
with ASA, AWWA, and Federal Specifications for water and gas distribution. 

Take advantage of the strategic lo- 
cation of this new plant... and the 
substantial economies it can effect in 
your pipe installations! Send for our 
brochure, “Introducing Griffin Pipe’. 


GRIFEIN PIPE 


DIVISION 





PLANT 


. Griffin Hot Blast Cupolas 
2. Holding Ladies 
- Transfer Ladie 


Delavaud Casting Machines 


. Weigh Scale 
- Transfer Car 
- Annealing Furnace 


Pipe Transfer 


- Bell and Plain End Grinders 
. Reamers 

- Finish Grinding 

- Pipe Cut-Off Machine 

- Hydrostatic Test Press 

- Cement Liner 

- High Speed Wring-Out 

- Paint Booth 

- Weigh Scale 

- Pipe Stencils 


<? 


9 * 
“nen eo 


GRIFFIN WHEEL COMPANY + COUNCIL BLUFFS, IOWA 
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BIG AD CAMPAIGN WARNS OF — 
GROWING WATER PROBLEM! 


Urges local support for better water systems 


CAST IRON PIPE RESEARCH ASSOCIATION 
OFFERS LOCAL PLAN-OF-ACTION BOOKLET 


Here’s help for you and everyone else directly con- 
cerned with the supply, treatment and distribution 
of water—help that will acquaint the people in 
your town with the vital importance of this growing 
problem. 

On the opposite page you see the second in a 
series of advertisements, this one appearing in April 
Reader’s Digest. Placed by the Cast Iron Pipe Re- 
search Association, these striking advertisements 
point out to Mr. and Mrs. America how much we 
depend on a good water system and why we can no 
longer take it for granted. 

Similar advertising will appear regularly in U. S. 
News & World Report, Nation’s Business, Better 
Homes & Gardens, American Home and Sunset mag- 
azines to carry this public service message to millions 
of civic leaders and homeowners. 


FREE LOCAL HOW-TO-HELP BOOKLET 


These: ads offer a free booklet telling about the 
water problem. It shows how responsible citizens 
can acquaint themselves with the needs of their 
community. It also gives a step-by-step outline of 














WATER & SEWAGE WorKS, OcTOBER, 1959 


action, telling how they can help their officials ex- 
tend and improve the local water system through 
more adequate rate structures or financing. 

Let us send you a free copy of this new 
booklet. Write to Thos F. Wolfe, Managing 
Director, Cast Iron Pipe Research Associa- 
tion, 3440 Prudential Plaza, Chicago 1, II. 





THREE REASONS WHY CAST IRON PIPE IS 
AMERICA'S GREATEST WATER CARRIER: 


1. More miles of underground cast iron water 
mains are now in use than of all other kinds of 
pipe combined. 


2. More miles of cast iron water mains are now 
being purchased and laid than of any other kind 
of pipe. 


3. Impartial surveys prove that today’s water 
utility officials and consulting engineers prefer 
cast iron pipe for underground water distribu- 
tion by an overwhelming majority. 











CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 





do wi thout Water ? 
had to ration 

J Plentify] all t 
‘ Communities have ij 


ill 
{sy 


Water. It’s 8TOWing less 
he time. 


you run dry? ft depends On you. 
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This quiet scene should not mislead. Electro Rust-Proofing 
is hard at work. There’s no hustle or bustle . . . just dependable, 
continuous cathodic protection. 

Underneath this water an ERP-engineered protection system 
fights rust—fights maintenance costs. The battle was joined before 
installation. ERP Engineers surveyed the plant . . . designed and 
installed a system that gives maximum protection at lowest cost. 
And now ERP Service follows up. Continuous protection is assured 
. . . Maintenance costs are the lowest ever. 

If you want to stop trouble before it starts, if you want to pro- 
tect your investment in steel structures—quietly, efficiently, eco- 
nomically—use Electro Rust-Proofing Systems. ERP is preventive 
maintenance at work. 

We'll be glad to send more information. Write Dept. E-51.94. 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE @ TIERNAN INC 





30 MAIN STREET. BELLEVILLE 9.NEW JERSEY 
CABLE: ELECTRO, NEWARK. N. J. 


IF IT’S , we have accurate reliable 


FREE means of feeding it. 


For information about 


FLOWING these dry chemical feeders 


both gravimetric 


AND DRY and volumetric... 


Write Dept. M-42.94 





WALLACE & TIERNAN INCORPORATED 





25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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Test Kit No. .K0073 measures 
chlorine residual in steps of 0.1 parts 
per million in determining whether 
or not chlorinated water is safe to 
drink. Test procedures are simple 
enough for even the most non-techni- 
cal person to follow. 

Reagents supplied with the kit are 
sufficient to make 70 tests on water 
averaging 0.5 parts per million chlo- 
rine. Because reagents are exception- 
ally stable, test results are accurate 
even when the kit is several years 
old. 


Submersible Torque-Flow 
Pump 
1014 
WEMCO, Div. of Western Ma- 
chinery Co., San Francisco, Calif., 
has developed a submersible model 
of the Torque-Flow Pump. It incor- 


porates the same recessed impeller 
found in standard Torque-Flow Pump 
models. This eliminates troublesome 
close internal case clearances, com- 
mon in most centrifugal pumps, and 
makes it trouble free and completely 
non-clog. 

The entire pump and motor as- 
sembly can be lowered directly into 
the sump by means of lifting lugs 
which are cast as part of the motor 
housing. The complete unit may eas- 
ily be moved from wet well to wet 
well affording a portable dewatering 
service. 


CONTINUED ON PAGE 106A 





MUELLER. Check Valves 


heavy duty disc assembly that lasts and lasts! 


Lever and Weight Type 
. . ideal for use in pump suction or discharge lines 
to cushion and reduce slamming and hammering. 
Lever may be positioned to speed up or slow down 
closing of disc. Weight is easily adjusted in field. 


All working parts of these new Mueller Swing Type 
Check Valves are heavily made to assure long service 
life and dependable operation without maintenance. 

A heavy stainless steel hinge pin is used on all lever 
and weight type (shown) and lever and spring type 
check valves. This pin is extended through the hinge 
plugs to permit the lever to be used on either side of 
the body. An “O” 
around the pin. 


ring on the plug prevents leakage 


The plain type, without lever, weight or spring, 
uses a new combined hinge pin and plug which is se- 
curely and accurately held to the body by studs and 


lron Body — Fully Bronze Mounted 
Bronze Seat Ring 

Bronze Disc Ring or Rubber Faced Disc 
Flanged, Screwed or Hub Ends 
Working Pressure: 175 p.s.i. 

Test Pressure: 300 p.s.i. 


nuts. An “OQ” 
leakage. 


ring positively seals the plug to prevent 


full-width 


clapper arm hinge, used in all types, accurately and 


Large, wear-resistant bearings and a 
rigidly align the disc to eliminate chatter and vibration. 

These new, heavy duty check valves have been 
specifically designed for repeated opening and closing 
applications in water works pumping stations, water 
filtration plants, sewage treatment plants and general 
industrial plants. They are suitable for horizontal or 
vertical installation on water or oil lines. 

Write for specifications. 


MUELLER CO. 


DECATUR. ILL. 


factories at: Decatur, Chattanooga, Los Angeles; 
in Canada: Mueller, Limited, Sarnia, Ontario 
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ASBESTOS- 
CEMENT 
SEWER PIPE 


INFILTRATION-PROOF AT 25 PS! PRESSURE 


Tests prove that the exclusive, patented “K&M” FLUID-TITE 
Coupling maintains a permanently infiltration-proof seal under 
severest field conditions. 

This is true even when ‘“K&M” Asbestos-Cement FLUID-TITE 
Sewer Pipe is under deflection, or is buried at various depths under 
heavy backfill. Tests prove this infiltration-proof pipe can withstand 
25 psi external water pressure. 

In addition to its tight sealing, “K&M” Asbestos-Cement 
FLUID-TITE Sewer Pipe is non-corrosive and completely immune 
to electrolysis. Its bore—with a Manning Factor of n-0.010—remains 
smooth and clean for full, unobstructed flow. 

That’s why there’s a minimum of maintenance with this hardy 
pipe. It reduces treatment loads and costs. Requires fewer periodic 
inspections and cleanings. 

There are five classifications of “K&M” Asbestos-Cement 
FLUID-TITE Sewer 
Pipe tomeet your crush- 5 CRUSHING STRENGTHS OF “KAM” ASBESTOS-CEMENT FLUID-TITE SEWER PIPE 
ing strength require- 
ments.To simplify plan- 
ning and design. 

Eliminate the prob- 
lem of infiltration with 
tested and proven 
“K&M” Asbestos- 
Cement FLUID-TITE 
Sewer Pipe. Write to us 
today. 















































BEST IN ASBESTOS 


KEASBEY & MATTISON 


COMPANY + AMBLER + PENNSYLVANIA 
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Here are FIVE 


ways you, too, can 
cut costs with 


GASK-O-SEALS 


No scraping, cleaning, 
resurfacing or replacing 
flanges when installing 
new seal!— 


The unique design of Gask-0- 
Seals will save hundreds of man 
hours, and eliminate the tedious 
work of reconditioning flanges. 


Save downtime— 


Gask-0-Seals will not wear due 
to pulse or vibration. They last 
longer and are quickly and easily 
changed. Sure, positive sealing 
extends seal life. Fool proof in- 
stallation reduces replacement 
time and repair. 


No retorquing of bolts 
necessary— 


Once a Gask-0-Seal is installed 
there is no need to re-torque 
bolts. The seal can not “creep” 
or “cold flow.” There is no 
need for tightening bolts to 
maximum, causing distortion of 
flanges. . .the flanges are 
easy to break loose at time of 
repair or overhaul. 


Re-useable— 


Due to the carefully controlled 
mass-to-void ratio in the Gask- 
0-Seal design, the seal can not 
be over squeezed—its “mem- 
ory” never destroyed by fasten- 
ing pressures. They, therefore, 
may be reused several times 
with just ordinary care. 


Pius — Due to low fastening torques re- 


— to effect a seal, flanges can be LLL LLM YY 
Eliminate extreme hazard melgned Se gpeckly reteee 


of “blow-out”— smaller bolts used, less bulky wrenches WES a 


and tools are required and automatic 


4 
- equipment used for even faster installa- 9/ 
Since Gask-O-Seals are totally tion. Gask-O-Seals will seal water, oil, Uses Z 
confined with metal - to - metal - — fluids, -_ gasoline and many other fluids; — e 
contact of fayin surfaces, th -pressure, in a very wide temperature range. 
danger of a Seal “Shesinn out” Try Gask-O-Seals and reduce your maintenance costs new. 


is completely eliminated under 

normal working conditions. This rk 

feature alone can save your (e | er SEAL COMPANY 
company millions of dollars. CULVER CITY, CALIFORNIA and CLEVELAND, OHIO 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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HERSE Y 


DETECTOR (Fire Service) METERS 


Are available in 








Two Types — 
shown below 


HERSEY Detector Meter 
with Disc Meter on By-Pass 


For your own protection 


it is wise to install 


HERSEY 


Detector (Fire Service) Meters 


on all industrial fire service lines HERSEY Detector (FM-CT) Meter with 
All-Bronze Compound Meter on By-Pass 


HERSEY MANUFACTURING COMPANY 


DEDHAM, MASS 
BRANCH on NEW YORK PORTLAND, ORE PHILADELPHIA ATLANTA DALLAS CHICAGO 
SAN FRANCISCO ‘Gehwe-\ (cise 2) 


40A 


in an emergency... 


TAT IV LEAN 


ENGINE INSTALLED BY POWER SERVICE CO., ATLANTA, GEORGIA 


in case of fire and power failure 


V-85 
ENGINE 


DRIVES PUMP 


to protect the Georgia Division Plant of 
LOCKHEED AIRCRAFT CORPORATION 


The largest aircraft plant under one roof in the United 
States—Air Force Plant No. 6 at Marietta, Georgia— 
is operated for the Air Force by Georgia Division of 
Lockheed Aircraft Corporation to build C-130 Hercules 
Cargo-Troop Carriers. Here—ready for emergency—is 
a Buffalo 10’ Class S double suction pump with 2214” 
diameter impeller, driven by a V-85 Climax 390 hp 
engine. With its minimum capacity of 4500 gpm at 
100 psi discharge head, this unit will go into action 


CLIMAX ENGINE MANUFACTURING CO. ° 
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pumping water in the event of fire and a power failure. 
The V-85 Climax Engine—8-cyl., 60° V-type, 7'4-in. 
bore x 7-in. stroke, 2474 cu. in. displ.—burns butane 
or natural gas. Fuel economy is built in. The unusual 
compactness of Climax V-8 design means more power 
packed into less space. Rugged, too, for durability with 
dependability in continuous duty utility plant pumping 
and generator service. 
get Bulletin SA-584. 


For all its plus-value features 


IOWA 


CL-110 


DIVISION OF WAUKESHA MOTOR COMPANY 
FACTORY—CLINTON, 





One burning °Peration disposes of 
Grit, Grease, Screenin 


gs and Sludge 
++ Singly or together 
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DOUBLE 


SEALING 


ALVES 


WIT 


Wh 
4 


a | 


THE A.P. 


RING SEALS 


“O” Rings, due to their simplicity and reliability 
have been used for many years in military and 
industrial products. Smith non-rising stem valves 
are available with double “O” Ring seals. The 
lower “O” Ring (1) seals the internal pressure, 
while the upper “O” Ring (2) is a combined ex- 
ternal dirt and reserve pressure seal. This construc- 
tion eliminates packing, gland adjustment, and 
conventional stuffing box. All Smith AWWA spec- 
ification valves are equipped with stem (thrust) 
collar bushings (3) and extra large, high strength 
bronze stems (4). These and other well known 
Smith superior design features assure positive oper- 
ation, long service life, and minimum maintenance. 


SMITH MFG. CO. 


EAST ORANGE, NEW JERSEY 
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Announcing a New 


FERRIC SULFATE PLANT 


SRNL Ha 


SONA Sips ape ae rai 
Ta hs ERP aie a pe Mam ee 
Ae ri eg Loe 


These new facilities now in operation at Copperhill, Tennessee 
substantially increase our production of Ferri-Floc and will 
permit us to supply the increased demands for this superior 
coagulant at all times. 


THE COAGULANT WITH THE PLUS FEATURES 


Excellent Taste and Odor Control Turbidity Removal 
Increased Filter runs Manganese and Silical Removel 
Coagulation over Wide pH range Bacteria Removal 
Rapid Floc Formation Ease of Operation 
Efficient and Economical 


AVAILABLE IN BULK, AND ALSO IN DOUBLE LINED 
POLYETHYLENE BAGS AT NO EXTRA COST. 


FREE BOOKLET — We 
will send you, without 
charge, a 38 page booklet 
that deals specifically with 


all phases of coagulation T E N N E § § E E C 0 " P 0 R AT | 0 | 


—Just make request on . \ ars vet _ 615-629 Grant Building, Atlanta 3, Georgia 
your firm’s letterhead. ep oo 
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GENERAL AMERICAN 

INSTALLATION 
BRINGS WATER 
| TO THE STARS. 


Palm Springs is a thirsty city. In this desert play- 
ground of movie stars and sun-worshippers at the 
foot of water-rich Mt. San Jacinto are more gardens 
and swimming pools per capita than any other place 
in the world. Within the mountain are many under- 
ground streams. The problem was to tap the 
resources and store more water than existing reser- 
voirs would hold. The answer—a 5,000,000 gallon 
tank fabricated in General American’s shops, trucked 
to a hard-to-reach spot on the hillside and erected 
by a General American field crew. 





General American won this contract because of 
ability to fabricate the tank and erect it despite 
difficulties of terrain. Shops at many locations and 
strategically-based field erection crews make it 
possible for General American to do the job effi- 
ciently in any part of the country. 

We would like to discuss your water storage 
problems, so why not write or phone the nearest 
General American office. You'll find it pays to plan 
with General American. 


Plate and Welding Division 


GENERAL AMERICAN TRANSPORTATION 


CORPORATION 


135 South LaSalle Street * Chicago 90, Illinois 
Offices in principal cities 
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NEW Fé&P 
RESIDUAL CHLORINE 
ANALYZER 











stays accurate with Micro-Ball® self-cleaning action 


Continuous accuracy .. . continuous sampling of chlorine residual . . . you 
get both with F&P Depolox* Amperometric Analyzer. Electrodes are kept 
electrically stable by F&P’s exclusive Micro-Ball self-cleaning cell design. 
The resulting long-term dependability is a matter of record in hundreds 
of applications. 


Micro-Ball self-cleaning is as simple as it is dependable. A number of tiny 
glass balls are continuously circulated between the concentric electrodes of 
the sampling cell. Polishing action of the whirling Micro-Balls keeps the 
electrodes clean . . . assures long electrode life and continuous accuracy. The 
Micro-Balls are retained permanently in the sampling cell. No abrasive grit 
is ever necessary. And there’s never any danger of clogging. All these features 
make Depolox ideal for completely automatic closed-loop chlorination systems. 


Get all the facts you need on Depolox Residual Chlorine Analyzer by con- 
tacting the F&P field engineer nearest you, or write Fischer & Porter Com- 
pany, 209 Fischer Rd., Hatboro, Pa. In Canada, write Fischer & Porter 
(Canada) Ltd., 2700 Jane Street, Downsview, Ontario. 


*Licensed by CHLORATOR .. . Pat. Pending 


al —) FISCHER & PORTER COMPANY iu nsreumentation ano CHLORINATION 
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More than five miles of extra heavy galvanized Wrought Iron Pipe, from 14-inch to 34-inch, 
were used in the construction of the Treasure Island, Florida, Sewage Collection Plant. 


Wrought Iron Pipe provides a bulwark against corrosion 
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Included in this system are eight pneumatic ejector 
lift stations which are supplied with compressed 
air transmitted in Wrought Iron Pipe from the 
blowers and storage located at the Treatment Plant. 


at Florida’s Treasure Island Sewage Treatment Plant 


Compressed air piping used in the activated sludge process must 
provide maximum operating life, minimum maintenance. 

At the new Treasure Island, Florida, Sewage Treatment Plant, 
consulting engineers specified corrosion-resistant Wrought Iron 
Pipe for this service. Severe internal corrosion and clogging from 
loose rust occur with ordinary piping materials in this service. 
But not with Wrought Iron. Its corrosion product is dense and 
highly adherent, and actually protects the underlying metal from 
further corrosive attack. 

Today, specifiers and plant operating men are getting a 
Wrought Iron that is the most versatile material yet developed 
to help fight corrosion. New 4-D Wrought Iron faces corrosive 
attack with far greater resistance, even, than standard Wrought 
Iron, its dependable predecessor. 

4-D was achieved by substantially increasing the deoxidation 
of the base metal, slightly increasing the phosphorous content 
and using a more siliceous iron silicate. 4-D is available now from 
your distributor. Write us for new 4-D Wrought Iron literature. 
A. M. Byers Company, Clark Building, Pittsburgh 22, Pa. 


City of Treasure Island Sewage Plant improvement 
Consulting Engineers: Gilbert W. Clifford & Associates 
Piping Contractors: Pau! Giuliani & J. E. Milam Co. 


i) BYERS 4-D WROUGHT IRON 


TUBULAR AND FLAT ROLLED PROOUCTS 


ALSO AMBALLOY ELECTRIC FURNACE QUALITY STEELS AND PVC PIPE ANDO SHEET 


Corrosion costs you more than Wrought Iron 


This high temperature, high pressure test apparatus 
is used to induce changes in existing materials to 
produce new materials. From such experiments come 


new equipment efficiencies and economies. 
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Products for Industry: Electrical Generation, 
Distribution and Utilization Equipment; Pumps; 
Compressors; Mechanical Power Transmission 
Equipment; Processing Machinery; Motors and 
Control; Water Conditioning Systems, plus Ma- 
terials Handling Equipment. 


NEW PRODUCT 





No, it won’t be available tomorrow—or even the assignments of Allis-Chalmers research. 


next year. But Allis-Chalmers is working on 
it now to meet the needs of public works in 
the future. 

Continuous Research — at Allis-Chalmers 
— of materials, processes and equipment 
paces product development and technological 
advancement. Creating a continuous flow of 
new equipment, improving existing products, 
helping public works and industry achieve 
new efficiencies and economies — these are 


Thus research contributes to establishing 
a pronounced preference for Allis-Chalmers 
public works equipment. But it’s only part 
of the story. Single-source availability of 
“teamed” equipment, invaluable engineering 
help and outstanding service facilities are 
other important factors. 

Talk to your A-C representative soon about 
your requirements. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-1004.Pw 
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Water from 


the Great Lakes 


will run through 


ST 


—_— 3 this pipe 
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Elyria’s treatment plant is on the shore of Lake 
Erie. The town is about nine miles inland. 

This new 48-inch concrete force main will 
parallel two existing lines of smaller diameter 
now bringing treated water to the city. 


This concrete pipe will give Elyria top capac 
i i 








- 
ity, as no other practical material gives as high 
a sustained flow coefficient 
’ 
* 
f / As concrete is a permanent material when 
t 7 ~ 
' i j buried underground, the line is expected to serve 
oon cs 
‘ «. the community for many years to come 
; : Michael Lotko, Service Dir. and Robert Klein- 
j Ff . : ‘ 
4 oeder, City Engr. direct the job for the City of 
gt —— | Elyria. Havens and Emerson of Cleveland are the 
J consulting engineers. The Kassouf Company of 
¥ : cp Cleveland is general contractor. Price Brothers 
ie “ > ; 
Cc pany manufactured the pipe at its Dayton, 
Ohio plant. 
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Allis-Chalmers introduces... 


New vertical turbine pump- 


Now Allis-Chalmers brings its 85 years of pump experience 
to the short-coupled vertical turbine-type field. This addi- 
tion not only rounds out industry’s most complete single 
source for pump installations, it offers many advantages 
wherever liquids are to be pumped. Standard sizes for heads 
up to 400 ft or more, and capacities ranging from 20 to 
8000 gpm. 

Pressures can be increased by simply adding a stage to 
the existing pump without increasing space requirements. 
Equipment and installation costs are low. Motor and dis- 
charge nozzle are supported by a single, small foundation. 
There’s no need for suction pipe, interlock controls or prim- 
ing equipment. Allis-Chalmers hollow-shaft motors remove 
the danger of open couplings. 


the 
prime pump 
that needs 
no priming 


Allis-Chalmers pump experts will be happy to tell you about this new addi- 
tion to an outstanding line. Contact your A-C representative or distributor, 
or write Allis-Chalmers, General Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS <4° 


A-1163-GI 
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If-priming * eliminate suction 


save space, motor support and dis 
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Many application 


HOW TO DEVELOP MORE 


EFFICIENCY 


IN YOUR METER SHOP 


When a meter man learns one Trident, he learns 
them all. Instead of spreading his knowledge 
thin over many types and models of household 
meters, he can concentrate on the fine points of 
just one, and can quickly learn to do a job of 
which he can be proud. 
Trident interchangeability is the big reason. 
Parts made for the most up-to-date Tridents are 
designed to fit into any-older Trident of the 
same size and type. Reordering and stock con- 
trol are simplified, too. No need to keep parts 
for many models. Just stock a small supply of 
the latest Trident parts. 
You need never scrap a Trident because it is 
a “discontinued” model. In the process of re- It takes money to maintain the water supply 
placing work-worn parts with new, improved your community expects. It's vitally important 
parts over the years, you actually modernize to make sure oll the water pumped is poid for 
. : . .. by using accurate meters . . . and by keep- 
all the Tridents in your system. tap Gein enutiltgtacqued sissile. 
This 50-year policy of Trident is your best 
assurance that the modern Tridents you buy 
today will earn maximum revenue for your 
utility . . . with lowest yearly costs . . . for 
many years to come. Standardize on Trident 
meters. It pays in many ways. 








NEPTUNE METER COMPANY 
19 West 50th Street ¢« New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road « Toronto 14, Ontario TR l D E NT. WATE R 


Branch Offices in Principal American ond Canadian Cities. METE RS 
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The White Rock Plant which will be enlarged to provide 


nr a a A 


Expanded Sewage Treatment for Dallas 


EDITORS NOTE: When the Federation of Sewage and Industrial 
Wastes Association visits Dallas, they will find the cities’ sewage 
treatment plants about to be modified and expanded. Plans call 
for an increase of the White Rock Plant from 18 mgd to 54 mgd. 
The expansion plans call for four new settling tanks, four trickling 
filters, new pumping stations and modification of the digestor fa- 
cilities. Of interest is that the filters will be designed for 1,000 lbs. 
of BOD/acre/day. This design is based on the results of lengthy 


operation of full size filters at this loading. 


by HENRY J. GRAESER 
Superintendent 


Dallas, Texas 


® pALLAS HAS A long history of expe- 
rience with complete treatment of 
sewage. Located on the Trinity 
River, its problem is a two-fold one 
of coping with dry-steam flow most 
of the year and torrential flood run- 
off during the Spring. Historical 
records of stream run-off show that 
for many months of the year zero 
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stream flow occurs and yet the max- 
imum run-off 184,000 
cfs. Major sewage treatment facilities 
in the city are located behind levees 
and during periods of flood it is ne- 
cessary to force sewage flow received 
in the plant into the stream. 


has reached 


Interceptors 

Sewage is collected to the central 
sewage treatment plant thru a series 
of major interceptors following the 
water courses of the Trinity River 
thru the city. The major stream is 
the Trinity River itself which turns 
due west in the city and one of its 
major tributaries, the Elm Fork of 
the Trinity, turns north at the west- 
ern city limits boundary. Major inter- 
ceptors on each side of the river, 
namely the East Bank and West 
Bank, collect the sewage from most 
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of the western and central city. On 
the east, White Rock Creek divides 
this portion of the city and extends 
from the county line on the north to 
the sewage treatment plant on the 
south. All of this area has developed 
since the end of World War II and 
the White Rock interceptor itself 
was completed after that time. Its 
upper reaches near the county line 
are programed in the recent Bond 
Fund Program awaiting develop- 
ment. A third major drainage area 
is the Five-Mile Creek sewer in the 
southern Dallas area known as “Oak 
Cliff’. This drainage area is actually 
south of the sewage treatment plant 
and because of an extremely flat 
grade in the river the interceptor 
bucks grade in the river to the plant. 
A fourth major drainage area is on 
the southeastern portion of the city 


which was annexed in 1949 known 
as Pleasant Grove, and this area is 
served by a new Prairie Creek trunk 
sewer. It is anticipated that this 
drainage area will ultimately be di- 
verted to a new plant southeast of 
the city on the Trinity River. 


Service Expansion 

Expansion of the system has been 
constant since World War II. The 
city had about 82,000 water and sew- 
er services then. After adding an 
average of 100 miles of system per 
year since that time the city now has 
in service about 1,900 miles of sani- 
tary sewer system and a connected 
population of 690,000. For compari- 
son, the total number of metered wa- 
ter services with sewerage in the city 
is 165,849, and 16,182 water only 
accounts without sewerage. Sewerage 
is available to most developed areas 
of the city, however, in many cases 
septic tanks serve the customers to 
their satisfaction, and as long as this 
disposal of household wastes causes 
no nuisance, the city does not assess 
property or require connection. The 
system is extended to home owners 
desiring service, providing an aver- 
age of one customer connects for 
every 100 ft of line built. Land de- 
velopers pay the full cost of the sani- 
tary sewer system required to serve 
them under City inspection without 
refund. The City will reimburse the 
developer for any oversize line re- 
quired to serve areas other than his. 
Since Dallas’ sanitary sewer system 
is operated as a revenue producing 
utility on a rate basis, even the Bond 
Fund Programs voted for extension 
of major interceptors is geared to 
land development. Extension of a 
major trunk, or programed item, 
will not be built until there is ade- 
quate development to support the 
debt incurred by the construction 
of this facility. Since the water and 
sanitary sewer departments operate 
as an integrated utility, the depart- 
ment pledges itself to spend up to 
$308.00 per new connection “off-site” 
for each new connection provided by 
land development. Thus, if a devel- 
oper will subdivide 100 lots, and 
the trunk sewer included in_ the 
Bond Fund Program must be ex- 
tended to serve him, the City will 
spend up to $30,800.00 on the off- 
site sewer and/or water lines. If the 
cost of these facilities exceeds this 
amount the developer is required to 





advance the balance, which amount 
will be refunded as soon as other 
lots or development qualify in the 
extension. Developers generally agree 
to this policy, recognizing that a 
sound financial basis for extensions 
guarantees continued ability of the 
department to extend interceptor 
sewers and water facilities into unde- 
veloped areas. We generally are 
agreeable to funding improvement 
programs for any major facility which 
land developers assure us will be de- 
veloped within the period covered by 
the improvement program. The only 
part of this money spent immedi- 
ately, however, is that necessary for 
planning and engineering. This type 
of program is geared to a rather un- 
usual record of publicly approved 
Bond Fund Programs. Dallas’ citi- 
zens have refused only one improve- 
ment program in the history of the 
city. This in itself is largely responsi- 
ble for the continued progress which 
the city has experienced in the past 
10 years. Bond Fund Programs have 
been submitted to the people on ap- 
proximately two-year intervals. These 
programs include the items of con- 
struction which are considered neces- 
sary to meet the development of the 
city for that period only. To date 
this has allowed excellent planning 
and construction of major units in 
such a manner as to facilitate their 
immediate use and provide sufficient 
revenue to support the investment. 


Treatment Plants 


The treatment of waste from the 
city is in two independent but ad- 
jacent sewage treatment plants lo- 
cated in the south part of the city. 
Both are the trickling filter type with 
primary and final settling. Separate 
sludge digestion is provided in cov- 
ered, heated digesters. The digested 
sludge is stored in lagoons in the 
Trinity River bottoms outside the 
levee areas. The effluent from the la- 
goons is carefully controlled and we 
find the BOD content of the effluent 
to average 150 mg/l. The lagoons re- 
main undisturbed except in unusually 
large stream flood flow twice in the 
past seven years which provides dilu- 
tion to the digested sludge. Present 
plans for improving the plant call 
for additional levees around these la- 
goons which will protect them from 
all but the highest flood flows. The 
plant itself is located on some 474 
acres of land providing adequate 
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SOME OF THE PUMPING facilities at the White Rock Plant. 


acreage for disposal of the sludge on 
the plant site for the present plant. 
The continued increase of sewage 
flow from the city has prompted ac- 
tion to find better means of disposing 
of the digested sludges from the plant 
and both improved land disposal at 
the new plant site as well as vacuum 
filtration are proposed in the new 
facilities to be constructed. 


Dallas Plant 


Of the two units located in the 
sewage plant, the first unit, called the 
Dallas Plant, is rated at 36 mgd ca- 
pacity and includes 24 Imhoff tanks 
built about 1915 and 1925. These 
units are still in service but are used 
primarily for settling. Additional fa- 
cilities were built about 1938, includ- 
ing a mechanically cleaned bar screen 
and grit channels, two primary set- 
tling units for sludge removal and 16 
trickling filters 176 ft in diameter 
and 7.5 ft deep. These units are 
equipped with the conventional ro- 
tary distributors and discharge their 
effluent to three secondary tanks. 
Sewage flow thru the treatment plant 
is by gravity, the flow being received 
from a major pump station across 
the Trinity River and pumped thru 
force mains to the sewage treatment 
plant. Pumps are provided for recir- 
culation to the filters allowing stage 
operation. Two sludge digesters at 
the Dallas plant, 85 ft in diameter 


by 30-ft side wall depth, were orig- 
inally designed for two-stage opera- 
tion with one fixed dome and one 
floating gasholder cover. Replace- 
ment of the fixed dome with floating 
cover is contemplated as part of 
presently proposed improvements. 


White Rock Plant 


The newest unit at the central plant 
site is known as the White Rock 
Plant, built in 1953. Rated at 18 mgd, 
the plant includes mechanically 
cleaned bar screens and grit chan- 
nels, a sewage lift station on the plant 
site following the grit channels and 
bar screens, two primary settling 
tanks (50 ft x 180 ft x 12 ft) and 
eight trickling filters 176 ft in diameter 
with a 7.5-ft rock depth. The sewage 
flow to this plant is receivea by grav- 
ity from the White Rock interceptor, 
Five-Mile Creek and a portion of the 
West Bank system. As mentioned, 
the pump station at the plant lifts 
this sewage flow thru the primary 
tanks. Settled sewage pumps lift the 
primary effluent to the filters and 
provide for recirculation. Two 85-ft 
diameter by 40-ft side wall digesters, 
equipped with floating covers, pro- 
vide for stage or parallel operation. 

Capacity of the trickling filters is 
Originally the Dallas plant filters 
based on 1000 Ib BOD/acre/ft/day. 
were estimated at 600 lb/acre ft/day 
but observation of performance under 
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BAR RACK CLEANING equipment at the White Rock Plant. 


continued loading of 1000 Ib/acre ft 
day prompted revision of this loading 
for expansion. 

When the White Rock Plant filters 
were designed, however, hydraulic 
considerations allowed for loadings 
in the range of 2000 Ib/acre ft/day. 
The plant was so designed as to allow 
for experimentation for various load- 
ings on some of the units up to as 
high as 3500 lb BOD/acre ft/day. 
All of the data thru the 
years of study are now being incor- 


obtained 


porated in the revision and expan- 
sion of this plant. 


Plans For Improvements 


Present improvements proposed 
are designed to increase the rated 
treatment capacity of the White Rock 
Plant to 54 mgd. This capacity, with 
the 36 mgd at the Dallas Plant. will 
soon provide a capacity of 90 mgd. A 
third located at the 


pump station, 


old Dallas Plant, plus some additional 
interconnection between the two 
plants, ‘will allow additional flexibility 
in diverting flows from all inter- 
ceptors to both plants in order to 
utilize full treatment capacity most 
economically and efficiently. New fa- 
cilities to be built at the White Rock 
Plant will include four primary tanks, 
two of which will be used for experi- 
mental elutriation and sludge thicken- 
ing and two final tanks, identical to 
the existing units, and four addition- 
al 176-ft diameter by 7.5-ft filters to 
be utilized as first stage filters. Sec- 
ond stage treatment will be received 
by the existing eight filters of this 
plant. Settled sewage will be lifted by 
pumps to both filter stages providing 
for recirculation on each stage. Inter- 
mediate settling between stages is not 
provided. The plant arrangement will 
permit optional standard operation 
of all twelve filters as well as two- 
stage treatment. The new first-stage 





TABLE | 


Annual Average Sewage Flow 
Maximum Day Flow 
Minimum Day Flow 

5-day BOD Effluent, Avg. 
Maximum Day BOD 
Minimum Day BOD ' 

Susp. Solids Effluent, Avg 
Maximum Day Susp. Solid: 
Minimum Day Susp. Solids 
™ Weighted Average 
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Combined 
Total 


Dallas 
Plant 


White Rock 
__ Plant 


47.8 
52.0 


33.0 80.8 
57.2 
31.6 10.1 oe 
45 27 37.6" 
105 71 om 
13 13 
59 42 
113 96 
19 12 


filters will be loaded with approxi- 
mately 6000 Ib/acre ft/day. The rock 
volume to which this first-stage vol- 
ume is applied is % the volume of 
the second stage filters or 4% the to- 
tal rock volume in this section of the 
plant. Experimental results carried 
on in 1955, involving the overload of 
experimental filters at the White 
Rock Plant plus experience gained 
since that time under overload opera- 
tion of the entire plant at White 
Rock, indicate that these plans can 
proceed with confidence that a high 
degree of treatment can be achieved. 
From the tests previously reported, 
four of the 176-ft filters at the White 
Rock Plant received sewage applica- 
tions including recirculation as high 
as 46.6 mgd. This included 12.8 mil- 
gal recirculation for a dosing rate of 
20.9 mil gal/acre ft/day. The ap- 
plied loading was 57,200 lb BOD 
per day or 340 Ib/acre ft/day. Under 
these conditions the filters produced 
an effluent BOD of 51 mg/l versus 
approximately 35 mg/l at 2000 Ib/ 
acre ft loading. At present the Dal- 
las sewage flow treated at the two 
sewage treatment plants averages 80.8 
mgd. While under normal operation 
of the system the maximum feasible 
load is applied to the Dallas plant, 
that plant actually averaged 42 mgd 
in 1957 with 47.8 mgd average flow 
diverted to the White Rock Plant. As 
stated before, the White Rock Plant 
was designed normally for 18 mgd 
but the heavier loading of the plant 
enabled us to observe the perform- 
ance of these facilities under extreme 
overload conditions. Under this situ- 
ation with loadings of 2 to 2% times 
rated capacity the average 5-day 
BOD of the plant effluent was only 
45 mg/l with satisfactory stability. 
It is predicted that the proposed fa- 
cilities will produce an effluent from 
the White Rock Plant of 27 to 30 
mg/l BOD at designed load of 54 
mgd. Durine the last year when the 
flow to the Dallas Plant was held to 
a rate of 33 mgd, which is slightly 
less than its rated capacity, the BOD 
averaged 27 mg/l. The operational 
data for the two plants from the pe- 
riod October 1, 1958 are shown in 


Table 1. 


Digestor Improvements 

Several modifications are planned 
for the digester facilities at the two 
plants under the proposed improve- 
ment program. The two will be in- 





terconnected, allowing for better ap- 
portionment of the digester capacity 
between the two plants. Of the total 
digester capacity approximately 58 
percent is in the White Rock Plant 
digesters and 42 percent in the Dallas 
Plant digesters. At the Dallas Plant 
part of the sludge is given partial di- 
gestion in Imhoff tank compartments. 
With our improvements in the re- 
circulating systems in these digesters, 
with additional heating, a fairly ef- 
fective job of sludge digestion has 
been possible under their presently 
overloaded conditions. These facili- 
ties discharge to the sludge lagoons 
where final digestion takes place. The 
liquid effluent from the Dallas Plant 
lagoon in 1958 showed an average 
BOD of approximately 125 mg/1. The 
effluent from the White Rock lagoon 
averaged about 150 mg/l for the 
same period. The lagoon effluent 
is a comparatively clear straw color. 
No residual sludge was removed 
from the lagoon during that period. 
Present plant improvements call for 
this lagoon effluent to be returned 
to the plant for treatment. Table 2 
shows a condensed summary of di- 
gester data under our present opera- 
tion. 

Proposed sludge treatment facili- 
ties to be provided under the cur- 
rent construction program are de- 
signed with a dual objective. The 
first objective is to provide facilities 
which will accommodate the entire 
sludge production of the 90 mgd 





TABLE 2 
%, Solids 


°% Volatile 


White Rock Digesters: 
Added: 


c 
2iucge 


Raw Sludge 
Digested 
Dallas Digesters: 


Raw Sludge Added: 
D Sludge 


gested 
plant treatment capacity, by digestion 
and lagoon disposal as now practiced. 
The second objective is to provide 
facilities for processing a part of the 
digested sludge production, as a first 
step toward an ultimate sludge dis- 
posal program which will eliminate 
the need for the sludge lagoons. 

The facilities to be provided are: 
These 


Improvements to Digesters. 


improvements include a new floating 





TABLE 3 
Estimated Cost of 
Improved Sludge Facilities 


New Floating Cover, Digester B $ 55,000 

Gas Lift Mixing Equipment 
“a Digesters 85.000 

Additional Heating Facil 
Gas System 
Digesters | & 2 (White Rock 
Plant) 

Additional Heating Fac 
Gas System 
Digesters A&B 

Vacuum Filters, Building and 
Appurtenances 215,000 


Ties and 


Improvements 


Tres and 
Improvement 


Dallas Plant) 53,000 


Belt Conveyor and Spreader for 
Filter Cake 
Sludge Drying Fa ties 
TOTAL ESTIMATED COST 


50,000 
330,000 
$ 890,000 
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cover on one digester, the other three 
being already so equipped; gas mix- 
ing equipment in each of the four di- 
gesters to maintain homogeneity of 
the tank contents; supplemental gas 
system facilities for the increased gas 
production from heavier loading ; and 
supplemental heating facilities, 
ternal to the digesters, to maintain 
sludge temperatures at 100°F, with 
necessary sludge pumping equipment 
for operation of the heating facilities. 
Provision is made for coordinating 
the operation of the four digesters by 
means of interconnection between the 
Dallas White Rock plant di- 


gesters. Provision is also made for 


exX- 


and 


improved handling of sludge from 
the Imhoff tanks and primaries at 
the Dallas plant, and for metering 
and control of sludge and gas and 
Initial Sludge Disposal Facilities. 
These facilities include vacuum filters 
and appurtenances for full scale ex- 
ploratory operations to determine de- 
sign bases for further filter installa- 
tion. The proposed filters are full 
sized units, 430 sq ft each. Two units 
are proposed. Sludge system arrange- 
ments will permit application of raw, 
digested, or digested-elutriated sludge 
to the filters. Elutriation will be ac- 
complished in a second pair of pri- 
mary settling tanks, adapted for that 
purpose. Estimated capacity of the 
two filters is 2500 lb/hr, dry solids 
each on the basis of a normal loading 
factor of 6 Ib/sq ft/hr. The estimated 
cost of these improvements and mod- 
ifications are shown in Table 3. 





Combined Distillation and 


In June 1958 the Government of 
the Island of Aruba in the Dutch 
West Indies, some 15 miles off the 
coast of Venezuela, started operation 
of its new $10,600,000 salt-water con- 
version plant. This event was a sig- 
nificant milestone in the accelerated 
search for an inexpensive means of 
wresting fresh water from the sea. 

Here are the salient features of the 
project: 2 

1 Its capacity for producing 2,700,- 
000 gal per day of potable water 
makes it the largest sinle installation 
yet undertaken. Aruba’s meager rain- 
fall, less than 14 in. a year, cannot 
provide even a secondary source of 
supply, and the plant is therefore the 
sole supply for the island’s poplation 
of 55,000. 


2 Aruba has no fuel of its own, 


Electric Plant 


and so the government must buy the 
fuel oil needed for distillation from 
the local refinery 
mercial price. As 
the largest single factor in the cost 
of distilled water, a highly efficient 
installation was essential. In contrast, 
the large distilling plants at Kuwait 
are supplied with very cheap fuel, 
and cannot be considered representa- 
tive. 


at the going com- 
the cost of fuel is 


3 Aruba also needed more electric 
power. Costs were rising and capacity 
was inadequate at the existing power 
plant, which had diesel-driven gener- 
ators. It was an ideal opportunity to 
install a steam-electric plant which 
would exhaust its steam to the water- 
distillation plant. In effect, electricity 
is produced as a by-product of the 
water plant at a cost of less than 3 


mills per kwhr. 

4 When the profit from sale of the 
available electric power at normal 
wholesale rates is applied to the cost 
of water, it is quite possible that the 
cost of distilled water at the plant 
could drop to about $1.25 per 1000 
gal, instead of the $2 to $3 previously 
considered for distilled 
water. 


normal cost 

5 Lastly, the creation of an ade- 
quate supply of good water and of 
moderately priced electricity is a 
major factor in the future develop- 
ment of this arid land. It has already 
sparked the construction of elaborate 
tourist facilities, and of a hydroponics 
or soilless farm which produces fresh 
fruit and vegetables that 
had to be imported. 


formerly 


From Sea Water Distillation with By-Proeduct 
Power at Aruba by G. E. Sonderman ASME 
paper No. 59-SA-24 
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Part 15 of this series on centrifugal pump design, construction and maintenance discusses 


Bedplates and Other Pump Supports 


by IGOR J. KARASSIK, Consulting Eng. and Manager of 


Planning, Harrison Div., Worthington Corp., Harrison, N. J. 


EDITOR’S NOTE: Rigidity, alignment, and provision for thrust, 


all enter into the requirements for mounting pumps and their 


drivers to prevent damage to the mechanisms and make necessary 


maintenance and repairs easier. The author here discusses these 


requirements and means of meeting them. 


® FOR OBVIOUS reasons, it is 
desirable that pumps and their drivers 
be removable from the place where 
they are mounted. For this purpose, 
they are generally bolted and doweled 
to machined surfaces, which in turn 
are firmly connected to the founda- 
tions. To simplify the installation of 
horizontal shaft units, these machined 
surfaces are generally part of a com- 
mon bedplate on which either the 
pump or the pump and its driver have 


been mounted at the time of manufac- 
ture. 

Thus, the primary function of a 
pump bedplate is to furnish mounting 
surfaces for the pump feet which 
can be rigidly attached to the foun- 
dation. Mounting surfaces are also 
necessary for the feet of the pump 
driver or drivers or any independent- 
ly mounted power transmission device 
connect the driver to the 
pump. Although such surfaces could 


used to 


Fig. |. HORIZONTAL shaft centrifugal pump and driving motor mounted 


on a cast-iron bedplate. 
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be provided by separate bedplates or 
by individual planed surfaces under 
the individual feet, it would be neces- 
sary to align these separate bases or 
surfaces and fasten them to the foun- 
dation with the utmost of care. Gener- 
ally this would require mounting them 
in the field, in place, as well as drill- 
ing and tapping for the holddown 
bolts after all the parts of the unit 
have been aligned. To minimize this 
field work, coupled horizontal shaft 
pumps are generally purchased with a 
continuous base extending under the 
pump and its driver and usually 
these are both mounted and aligned 
at the pump manufacturer’s works. 

Although such bases are designed 
to be quite rigid, they deflect when 
improperly supported. Therefore, it is 
necessary to support the base on its 
foundations so that the latter supply 
the required rigidity. Futhermore, 
because the base can be sprung out 
of shape by improper handling during 
transit from the place of manufacture 
to its point of installation, it is im- 
perative that the alignment be care- 
fully rechecked during erection and 
prior to starting the unit. 

As the size of the unit is increased, 
so is the size, weight and cost of the 
base required under the pump and 
its driver. In most large units the 
cost of such a hase would exceed the 
cost of the field work necessary to 
align individual bedplates or soleplates 
and to mount the component parts 
of the unit on these supporting sur- 
faces. In such cases, it is cheaper to 
omit the base and extended bases are 
only used on these large units when 
appearances or the need for utilizing 
the base as a drip collector justifies 
the additional cost. 

Even for fairly small units there 
are situations when there exists a 





considerable difference in the height 
at which the feet of the pump and of 
the other elements of the unit are 
located. In many such cases, a more 
rigid and pleasing appearing installa- 
tion can be obtained by using individ- 
ual bases or soleplates, building up 
the foundation to various heights 
under the separate portions of the 
equipment in question. 

Cast-iron baseplates are generally 
provided with a raised edge or lip to 
prevent dripping or draining onto the 
floor. The base itself is suitably 
sloped toward one end so as to collect 
the drainage for further disposal. A 
drain pocket is provided near the 
bottom of the slope and is generally 
furnished with mesh screen. A tapped 
connection in the drain pocket per- 
mits piping the drain to a convenient 
point. 

Bedplates fabricated of steel plate 
and structural steel shapes are now 
used extensively. Such a_ bedplate 
does not easily permit incorporation 
of a raised lip or a drip pocket. From 
a utility viewpoint, the usual design 
of horizontal pumps with bearing 
brackets forming drip pockets to col- 
lect leakage from the stuffing boxes 
now makes use of a raised lip bedplate 
unnecessary except for cases where 
a pump handling a cold liquid is in- 
stalled in a moist atmosphere, this 
causing considerable condensation on 
its surface. 


Soleplates 

Soleplates are cast-iron or steel 
pads located under the feet of the 
pump and/or of its driver. They are 
embedded in the foundation and the 
pump and/or driver are doweled and 
bolted to them. Soleplates are gener- 
ally used for vertical dry pit pumps 
and also, in order to save the cost of 
the large bedplates which would be 
required, for some of the larger hori- 
zontal units. 


Centerline Support 

For operation at high temperatures 
it is necessary that the pump casing 
be supported as near to its horizontal 
centerline as possible, in order to pre- 
vent excessive strains due to temper- 
ature difference, which might other- 
wise seriously disturb the alignment 
of the unit and cause eventual damage 
to the pumping equipment. -This type 
of construction is generally employed 
for boiler feed pumps or for hot water 


Fig. 2. HORIZONTAL shaft 
structural steel bedplate. 


circulating pumps operating at tem- 
peratures approaching or in excess of 
300° F. 


Horizontal Units Using 
Flexible Pipe Connections 


The foregoing discussion on bed- 
plates and supports for horizontal 
shafts units was based on the assump- 
tion that the pumps are connected to 
piping set-ups that do not impose 
hydraulic thrust on the pumps them- 
selves. Occasionally it is found desir- 
able to install flexible pipe connec- 
tions Or expansion joints in the suc- 
tion or discharge piping of a pump, 
or in both. If such an installation is 
to be used, the pump manufacturer 
should be advised of it for several 
reasons. First, the pump casing will 
be required to 


withstand various 


4 


centrifugal pump and driver mounted on a 


stresses due to the resultant hydraulic 
thrust load. Although this could rare- 
ly be a limiting or dangerous factor, 
it is best that the manufacturer have 
the opportunity to check the strength 
of the pump casing. Secondly, the 
resulting hydraulic thrust must be 
transmitted from the pump casing 
through the casing feet to the bedplate 
or soleplates and then to the founda- 
tion. Usually, horizontal shaft pumps 
are merely bolted to their bases or 
soleplates so that any tendency to 
displacement on these supports is 
resisted only by the frictional grip 
of the casing feet on the base and by 
relatively small dowels. If flexible 
pipe joints are used this may not be 
sufficient, as the hydraulic thrust 
may easily be quite large. When high 
hydraulic thrust loads are to be en- 


pier = 


Fig. 3. SMALL centrifugal pump mounted on structural steel bedplate made 


of a simple channel. 
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Fig. 5. VERTICAL shaft installation of 
a double-suction single-stage pump 
with the pump casing itself provided 
with mounting support flange. 


Fig. 6. VERTICAL single-suction sew- 
age-type pump with a suction base el- 
bow for mounting on soleplates or 
directly on floor. 
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Fig. 4. SINGLE-STAGE hot water circulating pump with centerline support. 


countered, the pump feet must be 
keyed to the base or supports. Simi- 
larly, the l}edplate or supporting sole 
plates must be of a design that will 
permit transinitt'ng the load to the 


foundation. 


Bases and Supports For 
Vertical Pumping Equipment 

Vertical shaft pumps, like horizon- 
tal shaft units, must be firmly sup- 
ported. Depending on the type of in- 
stallation, the unit may all be sup- 
ported at one elevation or at several 
elevations. Usually vertical units are 
not supported from walls, but even 
that type of support may sometimes 
be encountered. 

Occasionally, it is desired to use a 
nominally horizontal shaft pump de 
sign arranged with a vertical shaft 
and it is feasible to use a wall as the 
supporting foundation. In such a case, 
a regular horizontal shaft type unit. 
such as shown in Figures 1 or 2 
might be used as is, but with the 
bedplate attached to the wall. When 
such an installation is made, it is 
advisable to lock the pump feet to 
the bedplate by keys or dowels, rather 
than to rely entirely on the friction 
between the pump feet and the pads 
of the bedplate to support the pump. 
Of course, it is assumed that careful 
attention will have been given to the 
arrangement of the pump bearings 
to pervent the escape of the lubricant. 

Installations of double-suction 
single-stage pumps with the shaft in 
the vertical position are relatively 
rare, except for some marine or Navy 
applications. Hence, manufacturers 
have very few patterns of such stand- 
ard pumps so arranged that a portion 


of the casing itself forms the support, 
to be mounted on soleplates. Figure 5 
shows such a pump, which in addition 
has a casing extension supporting 
the driving motor. 

Vertical shaft installations of single- 
suction pumps with a suction elbow 
are quite common in the sewage field. 
The pump may be furnished with 
either a pedestal or a base elbow 
( Figure 6). This may be either bolted 
to soleplates or even grouted in. This 
last arrangement is not too desirable, 
unless full assurance that 
the pump pedestal or suction elbow 
will never be disturbed or unless the 
space grouted in is reasonably regular 
and the grout would separate from 
the pump without excessive difficulty. 


there is 


Vertical single-suction pumps with 
hottom suction are commonly used in 
the larger sizes of sewage, water sup- 
ply or condenser circulating applica- 
tions. Such pumps are provided with 
wing feet (see Figure 7), which are 
bolted to soleplates grouted in on 
concrete pedestals or piers. In some 
cases, the wing feet may be grouted 
right on to the pedestals. These must 
be suitably arranged to provide pro- 
per access to any handholes in the 
pump and to give clearance to elbows 
at the pump suction if such are used. 

Although the driving motors are 
frequently mounted right on top of 
the pump casing, one important rea- 
son for using vertical shaft centrifu- 
gal pumps is to locate the motors at 
an elevation sufficiently above the 
pump location to prevent any acciden- 
tal flooding of the drivers. In such 
cases, the pump and its driver may 
be separated by an appreciable length 
of shafting, which may require steady 





Fig. 7. LARGE vertical dry pit single-suction pump with wing feet on the casing for mounting on soleplates grouted in 


concrete pads. 


bearings between the two units. It 
is extremely important that these 
steadying bearings be rigidly sup- 
ported and maintained in strict align- 
ment. The support is generally pro- 
vided by horizontal structural steel 
beams tied into the wall structure, al- 
though occasionally a vertical sup- 
port tied into the structure is used. 
For proper operation of such vertical 
shafting, the deflection of the vertical 
guide bearings under any operating 
conditions must be kept within the 
limits set by the design of the. shaft- 
ing and the operating speed. In units 
of smaller sizes, a channel located be- 
tween the walls of the station usually 
gives adequate support in all direc- 
tions. Larger units with larger reac- 


tion loads on the guide bearings may 


require two channels or beams with 
lattice bars. For some installations, 
reinforced concrete beams are incor- 
porated in the structure to support 
the guide bearings. Naturally if the 
design of the building requires con- 
struction of an intermediate floor, 
that can be used for support of the 
guide bearing. 

Although vertical motors may be 
mounted directly on soleplates grouted 
into the floor, it is sometimes neces- 
sary to use a separate stand so as to 
raise the motor and provide access 
to the coupling. Occasionally, re- 
movable beams are mounted directly 


a ‘ wie 


Fig. 8. PROVIDING suitable supports for steady bearings of vertical shafting 
involved considerable trouble when this 500-hp unit was installed in an 


existing deep pit. 
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across a large opening in the floor 
and the driving motor is mounted 
on these beams. This allows easy ac- 
cess to the pumps for any servicing, 
as well as for the initial lowering of 
the pumps into place during the in- 
stallation. 

Vertical wet pit pumps are gener- 
ally hung from a floor and mounted 
on soleplates (Figure 9). If the 
discharge is below ground (as in 
Figure 10), and a Dresser-type cou- 
pling is used, it is necessary to watch 
for the moment which may be im- 
posed on the structure. The pump 
casing will generally require to be 
securely attached to some rigid 
structural members by means of tie 
rods. If vertical wet pit pumps are of 
an appreciable length, some steadying 
device is required regardless of the 
location of the discharge or of the 
type of pipe connection. Here again, 
tie rods may be used to connect the 
unit to a well or a small clearance 
can be provided around a flange to 
prevent excessive displacement of the 
wet pit pump in the horizontal plane. 





Fig. 9. VERTICAL wet pit pump with 
discharge in the motor support and 
hung from floor mounting. 


Fig. 10. VERTICAL wet pit pump with 
below ground discharge. 





CONTRACT AWARDS--SEWAGE TREATMENT WORKS, 1952-1957, ANNUALLY, 
BY TYPE OF CONSTRUCTION 


In Actual Dollars 





—— 


| New plant | 
| 





| Replacements 
and additions 


Mixed 


Interceptors| Outfalls 
“ sl " contracts* 


Lagoons 











51 »450, 862 | 
63,392,743 | 
87,426, 558 | 


8,451, 359 
120,617,449 
126,35" » 16 | 


| 
31,068,463 | 
35,538,880 
43,263,249 
1,127,012 40,705, 882 | 
1,127,467 | 4 "198, 842 | 
2,997, ¢ 54,782,249 


166,718 
615,717 
173,439 


27 , 310, 330 
59,024,802 
35,775,452 
68,793,269 
121,697,028 
84,614,608 


25,941, 343 
20,228,975 
57,509,9 
5,849,123 
ll, 479, 505 
11,717,931 





96,135 


» 807 , 984 | 557,565 Parate 








132,726,844 





‘ost involves 


and Outfalls. ) 


types 


CONTRACT AWARDS--SEWAGE TREATMENT WORKS, 1952-1957, 
BY TYPE OF CONSTRUCTION 


In 1955 ENR Dollars 


\i.e. 


,y Pp? . 
Plant; 


Lagoons; 





New plant 


a 
Replacements 


Lagoons veep 
ag and additions 








Inter- 
ceptors 


Mixed 
contracts* 





59,610,351 
69,700,320 
91,839,676 
78,451,359 
14,921,050 


1 
115,166,975 


193,157 
676,981 
812,481 


35,995,548 
39,074,999 
45,447,091 
1,127,012 40,705,882 
1,074, oe 44,017,010 
2,732,1 49,930,733 


31,641,421 
64,897,770 
37,581,325 
68,793,269 

115,949,643 
77,121,138 


1,445,213 
9,005,516 
4,449,760 
6,520,016 

24,888,898 

44,902,274 


30,055,329 
22,241,758 
60,412,955 

5,849,123 
10,937,362 
10,680,191 








*This category includes 





529,689,731 





T 


255,171,263 





6,616,012 | 


395,984,566 





91,211,677 





140,176,718 





contracts wh<c 


cost involves more than one of the above types (i.e., New Plant; Lagoons; 


Replacements and additions; Interceptors; 


and Outfalls. ) 
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HALMUR PROCESS, shown as three major units above, relies on a... 


Activated Sludge Modification 


by R. W. Simpson, Chief San. Engr., 


Gilbert Assoc’s. Ine. 


EDITOR’S NOTE: The author reports on a six months study of 


a simple activated sludge process for treating sewage. It involves 


three major units: two combination aeration-settling units, and a 


digester. This article is a performance report, including laboratory 


analyses, on the functioning of a full scale plant. 


@ 4 FULL SCALE sewage treatment 
plant was constructed by Halmur, 
Inc. for the Borough of Troy, Pa. 
The plant was completed and turned 
over to the Borough in October, 
1958. The treatment process is simi- 
lar to activated sludge except the to- 
tal aeration time has been reduced 
to only 96 minutes. In addition, pri- 
mary sedimentation has been com- 
pletely eliminated. 

Due to the radical departures from 
the conventional activated sludge 
process, the Pa. Sanitary Water 
Board issued an Experimental Per- 
mit containing a clause requiring a 
six months study by an independent 
engineering firm. The firm was 
charged with submitting a report to 
the Board, as evidence that the plant 
could function satisfactorily. The 
study was completed in the early part 
of July, 1959, and* results indicate 


that complete treatment of sanitary 
sewage was accomplished continuous- 
ly during the test period. 


* Patent applied for 


Flow Diagram 


The method of treatment, known 
as the Halmur Process*, is basically 
an activated sludge unit. Figure 1 
shows a flow diagram of the Troy, 
Pa. installation. 

Raw enters the plant 
through an inlet box discharging to a 
flume and grit chamber, continuing 
through a comminutor, parabolic 
flume for flow measurement, and then 
into the aeration chamber of Unit No. 
1. The flow to this point is inter- 
rupted only by a supernatant return 
discharging supernatant liquor from 
the digester into the raw sewage 
flume ahead of the comminutor. 

Incoming raw sewage is discharged 


sewage 














directly to the aeration chamber with- 
out prior settling. The activated 
sludge mixed liquor from the aeration 
chamber passes downward under the 
skirt into the quiescent zone of the 
settling chamber. Settled sludge is 
continuously raked to the center of 
the aeration-settling chamber and a 
sludge pump recirculates it back to 
the raw sewage line entering the aera- 
tion chamber. Settled sludge is manu- 
ally wasted from the unit by pumping 
intermittently to the digester rather 
than recirculating. 

Settled sewage from the No. 1 
Unit overflows the settling chamber 
weir and is piped (gravity) to the 
No. 2 aeration chamber. Here the 
process duplicates the flow of the No. 
1 Unit. Occasionally, excess activated 
sludge is wasted from the No. 2 Unit 
to the No. 1 Unit. These units are il- 
lustrated in Figure 2 
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SUPERNATANT RETURN 
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CHLORINE 
CONTACT 
CHAMBER 





TO STREAM 


' 


FIG. 1. SCHEMATIC Flow Diagram of Troy Plant. 


Settled sewage from the No. 2 set- 
tling chamber flows over the weir, 
through launderers and the outlet box 
to a chlorine contact tank. The chlo- 
rinated effluent discharges through 
an outfall line to the receiving stream. 
At the end of the outfall line, prior 
to discharge to the stream, a tem- 
porary weir box was installed to pro- 
vide an alternate point for flow meas- 
urement. 

As previously stated, raw sludge is 
wasted from the No. 1 Unit to the 
digester intermittently. Digester su- 
pernatant liquor, displaced by incom- 
ing raw sludge, is collected in a hold- 
ing well at the base of the digester. 
This holding well provides for slowly 
feeding supernatant to the influent 
channel of the plant to be mixed with 
the raw sewage for treatment. Di- 
gested sludge is drawn to open beds 
for drying. 
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COMMINU TOR 


PARABOLIC FLUME 


NO. ! UNIT 
AERATION CHAMBER 


SETTLING CHAMBER 


P = SLUDGE AND 
CIRCULATING PUMPS 


DIGESTER 


DRYING BEDS 


Description of Process 

The Halmur Process is basically 
an activated sludge process except for 
modifications in equipment arrange- 
ment and “‘line-of-flow.” The aerobic 
growth of unicellular and filamentous 
living organisms form a zoogleal ma- 
trix in these aeration units as in the 
conventional activated sludge process. 
There is no primary sedimentation 
prior to aeration. Aeration of mixed 
liquor and sedimentation of the acti- 
vated sludge are carried out in the 
same structural unit, with sludge 
raked to a sump for either wasting to 
the digester or recirculating to the 
aeration chamber. 

The raw sewage is mixed with re- 
circulated activated sludge in the in- 
fluent pipe which discharges at the 
top and center of the aeration cham- 
ber (See Figure 3). Adsorption and 
oxidation takes place in the aeration 





Table | 
Design Criteria 
Based on Average Data— 
Jan. to July 1959 





Raw Sewage Flow 

191,012 gpd 
244,940 gpd 
127,820 gpd 


Ave. 6 month period 
Maximum daily flow 
Minimum daily flow 
Sludge Recirculation 
Unit No. | 

Unit No. 2 

Unit Sizes (No. | and No. 2 Duplicates) 


12’ D x 10.5’ W.D. 
20° Dx 12” ~W.D. 


75 gpm—105,500 gpd 
25 gpm— 35,250 gpd 


Aeration Chamber 
Settling Chamber 


Unit Capacities 


Aeration Chamber 
Unit No. | 
Unit No. 2 

Settling Chamber 
Unit No. | 
Unit No. 2 


cf— 8,900 gal 
cf— 8,430 gal 


cf—19,350 ga 
cf—19,915 ga 


Ave. Detention Time 


Aeration Chamber 
Unit No. | 43 minutes 
Unit No. 2 53 minutes 
Settling Chamber 
Unit No. | 
Unit No. 2 2.52 hours 
(1) 0.56 to | recirculation rate—Average 
flow for test period 
(2) 0.19 to | recirculation rate—Average 
flow for test period 


2.43 hours 


Volume of Air Used 

Unit No. | 126 cim 
Unit N 2 43 ctm 
Duplicate Blowers (one in use on each 
Second Unit stand-by. 


unit at a time) 


Sludge Pumps 


Unit No. | | 
Unit No. 2 


@ 75 gpm 
@ 25 apm 
1 @ 25 apm (stand-by) 

Digester 
26’ D x 16’ SWD; 8484 


cf; 6 cf per capita 


Sludge Drying Beds 
\'/> sq ft per capita 
Chlorine Contact Tank 


20 minutes dentention 


chamber. Separation or settling of 
activated sludge takes place in the 
lower portion below the air diffusers 
and outside the skirt of the aeration 
chamber. 

The settled, activated sludge is ra- 
pidly removed and recirculated to the 
raw sewage inlet line. Rate of recircu- 
lation is much higher than normally 
encountered in the activated sludge 
process. As in any activated sludge 
process, so long as the proper balance 
of organic load, activated sludge sol- 
ids and oxygen is maintained, a high 
degree of treatment is obtained. The 
proper balance can easily be main- 
tained in the Halmur Process. 





Design Criteria 

Table 1 summarizes the design 
criteria for the Troy plant, based on 
actual average flows and operating 
data during the six months test pe- 
riod. Table 2 is a Summary of Oper- 
ating Data during the test period. 

Based on average flows, the deten- 
tion time in the No. 1 aeration cham- 
ber is 43 minutes, with a rate of 
sludge return of 0.56 to 1. Air sup- 
plied averaged 0.86 cu ft/gal of raw 
sewage treated. 

The detention time of the settling 
chamber was 2.43 hours, with a rise 
rate of 950 gal/sq ft/day. 

The sludge recirculation rate in the 
No. 2 Unit was 0.19 to 1, thus in- 
creasing the detention time in the 
aeration chamber to 53 minutes. Air 
supplied averaged 0.34 cu ft/gal of 
raw sewage treated. 

The original design of the Troy 
plant was based on an average daily 
flow of 140,000 gal. However, the 
average during the test period was 
191,012 gpd which exceeded the orig- 
inal figure. The maximum rate was 
244,940 gpd, 130.5 percent of the av- 
erage and the minimum was 127,820 
gpd, 66.8 percent of the average. 


Test Results 

Table 3 shows the average results 
of daily grab samples during the test 
period. 

An average relative stability of 
+69 percent was obtained, indicating 
a stable effluent. Settleable solids 
averaged 6.7 ml/L in the raw sewage, 
but no measurable settleable solids 
were found in the plant effluent. Set- 
tleable solids averaged 147 ml/L in 
the No. 1 aeration chamber and 79 
ml/L in the No. 2 Unit. Sludge in- 
dices ranged from 57 to 88 in the 
No. 1 aeration chamber and from 51 
to 76 in the No. 2 aeration chamber. 
The plant functioned best at these 
concentrations. Dissolved Oxygen 
was absent in the No. 1 aeration unit 
during most of the test period, but 
averaged 1.3 mg/L in the No. 1 
settling chamber effluent. The dis- 
solved oxygen averaged 2.3 mg/L in 
the No. 2 aeration chamber and 4.8 
mg/L in the No. 2 settling chamber. 
The final effluent dissolved oxygen 
averaged 8.3 mg/L, accounting for 
the good relative stability. The pH 
of the raw sewage averaged 7.4 plant 
effluent averaged 7.1. Note that the 


Table 2 
Summary of Operating Data (January-June) 





Chiorine 


Dig. Sludge 


Sludge Recirculation 


Air Supplied 


Drawn 
Minutes 


Returned 
Gallons 


Chlorine 


a 
Effluent Super. Liq 
7.2 

69 

7.0 

7.2 


Raw Sew. 
7.5 


Plant Eff. 


#2 Overflow 


Dissolved Oxygen 
#t| Overflow 


3 
< 
~ 
tt 


Grab Sample Analyses (Jan-Jun 1959) 


Aerator Solids 


Settieable Solids 


Relative 
Stability 
% 
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supernatant liquor pH averaged 6.7; 
however, the results are not indica- 
tive, due to the low number of deter- 
minations reported. An average of 0.4 
mg/L of chlorine residual was re- 
ported. All daily tests were run by 
the plant operator. 

The composite samples were ob- 
tained each week, on successive days, 
e.g. Monday the first week, Tuesday 
the second week, etc. Composite sam- 
ples were collected on raw sewage, 
raw sewage with supernatant liquor, 
No. 1 Unit effluent and final effluent. 
Samples were obtained hourly and 
composited in accordance with plant 
flow. The samples were analyzed in 
the laboratory of the Consulting En- 
gineers. 

Results of the analysis of composite 
samples are shown in Table 4. The 
pH of the raw sewage averaged 7.0, 
and that of the effluent averaged 7.3. 
Note that these results are contrary 
to the daily grab samples. This dif- 
ference can be attributed to reduc- 
tion in carbon dioxide during com- 
positing and sampling. Alkalinity 
was reduced from a 201 mg/L aver- 
age in the raw sewage to an average 
of 142 mg/L in the effluent. Reduc- 
tion in alkalinity is attributed to the 
formation of carbonic acids in the 
aeration process. Chlorides were re- 
duced from an average of 35.2 mg/L 
in the raw sewage to 31.7 mg/L in 
the effluent. This reduction supports 
the fact that adsorption is taking 
place in the aeration process. 

The B.O.D. and suspended solids 
results are most indicative of plant 
efficiency. The B.O.D. of the raw 
sewage containing no returned super- 
natant liquor averaged 185 mg/L. 
This is somewhat lower than norm- 
ally found in raw sewage, and is the 
result of dilution of raw sewage with 
infiltrated ground water in the Troy 
sewer system. For the same reason, 
the suspended solids were also lower 
in the raw sewage than normal, aver- 
aging 169 mg/L. Most of the sus- 
pended solids were volatile. 

The effluent B.O.D. averaged 13 
mg/L, providing an average reduc- 
tion of 92.9 per cent. The maximum 
B.O.D. reported in the effluent was 
38 mg/L, with a minimum of 
2 mg/L; maximum efficiency was 
98.9 per cent and minimum 82.0 per- 
cent. Effluent suspended solids aver- 
aged 24 mg/L, for an average re- 
moval of 83.8 per cent. The maxi- 





mum was 50 mg/L and minimum 10 
mg/L. 

Only traces of nitrite nitrogen 
(averaging 0.006 mg/L) were found 
in the effluent. The reported av- 
erage of 1.47 mg/L of nitrate nitro- 
gen suggests a stable effluent. Ammo- 
nia nitrogen averaged 13.6 mg/L, in- 
dicating that incomplete nitrogen 
conversion had taken place. A con- 
dition which would be expected at 
the high rate of treatment. 

The aeration process had no ob- 
noxious odors or foaming during the 
test period. Low levels of detergent 
(A.B.S.) were found in grab samples 
of the plant effluent. 


No. | Unit Carries Load 


Table 5 shows the results of an- 
alysis of composite samples of influ- 
ent and effluent of the No. 1 Unit. 
The influent sewage composited was 
raw sewage plus supernatant liquor 
bled from the digester and thus was 
stronger in character than the raw 
sewage sample for the same day. The 
B.O.D. averaged 298 mg/L and 
ranged from 220-396 mg/L in the in- 
fluent; suspended solids averaged 
337 mg/L and ranged from 270-466 
mg/L in the influent. The importance 
of considering the effect of supernat- 
ant liquor on plant design is apparent 
from this data. 

Effluent of the No. 1 Unit con- 
tained B.O.D. 22 mg/L and ranged 
from 10-29 mg/L; suspended solids 
averaged 32 mg/L and ranged from 
25-64 mg/L. The B.O.D. removal 
through the No. 1 Unit averaged 94.9 
percent suspended solids removal av- 
eraged 88.4 percent. The results indi- 
cate that the No. 1 Unit alone is pro- 
viding the equivalent of 
treatment. 


complete 


Table 5 also shows a comparison 
between the efficiencies of the No. 1 
and No. 2 Units, based on the raw 
sewage B.O.D. without the supernat- 
ant liquor added. The average remov- 
al was 89 percent, compared with a 
total plant removal of 94.4 percent. 
In this case the No. 2 Unit only re- 
moved an additional 5.4 per cent. It 
is apparent that the bulk of the 
B.O.D. was removed in the primary 
unit. 

The removal of suspended solids 
was in the same order, although 
slightly lower than the B.O.D. Pri- 


mary efficiency, based on raw sewage 
was 75.6 per cent, with a total remov- 
al of 86 per cent. Again, the bulk of 


i 


FIG. 2. COMBINATION UNITS: Note large diameter aeration chamber 


foreground primary unit. 


the work was accomplished in the No. 


1 Unit. 


Discussion 

Due to the absence of primary 
clarification, and the much lower de- 
tention time in the aeration chamber, 
the Halmur Process presents a type 
of complete treatment that should re- 
duce construction costs considerably. 
The test Troy indicated 
efficient treatment at loads in excess 
of design 


results at 


By varying the amount of 





ee 


| 


air supplied, and by eliminating the 
series operation, varying degrees of 
treatment from primary to complete, 
are obtainable. Many municipalities 
do not require the high degree of 
treatment achieved at the Troy plant 
and thus may save capital expense in 
construction. The further 
lends itself to conversion of existing 
Imhoff tanks primary 
where increased efficiency is re- 
quired. 

Some 


pr cess 


and units, 


aeration 
process is warranted, since itis this 


discussion of the 


FIG. 3. CLOSEUP of Aeration Chamber in No. | Unit. 
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phase of treatment that appears un- 
usual. During the test period, the av- 
erage B.O.D. of the raw 
was 185 mg/L providing a plant in- 
put of B.O.D. of 295 pounds per day. 
Air supplied to the No. 1 Unit aver- 
aged 165,396 cipd, or 560 cu ft of air 
per pound of B.O.D. At this rate, ap- 
proximately 89 per cent was removed 
in the No. 1 Unit, or 253 pounds. 
Thus it could be said that for each 
pound of B.O.D. removed, approxi- 
mately 650 cu ft. of air was required. 

On this same basis then, only 42 
pounds of B.O.D. were applied daily 
to the No. 2 Unit. The records indi- 
cate that an average of 63,365 cu ft. 
of air were supplied to the No. 2 
Unit, or 1500 cu ft. of air per pound 
of B.O.D. applied. On the basis of a 
requirement of 650 cu ft. of air per 
pound of B.O.D. removed, the entire 
B.O.D. load would be completely re- 
moved. Obviously, there was some 
B.O.D. in the influent, but it appears 
that the air supply to the No. 2 Unit 
could be greatly reduced. Further, it 
appears that if additional air were 
supplied to the No. 1 Unit, the No. 2 
Unit could be eliminated. 

To actually determine the reduc- 
tion of B.O.D. in this process, the ef- 
fect of supernatant liquor returned 
must be considered. On this basis the 
average B.O.D. load was 298 mg/L 
or 475 pounds per 24 hours. At the 
rate of 165,396 cipd of air, and 94.9 
per cent removed in the primary, 450 
pounds of B.O.D. were removed. 
This amounts to an air application of 
367 cu ft. per pound of B.O.D. re- 
moved, or 348 cu ft. of air per pound 
of B.O.D. applied. These ratios of 


sewage 





Table 5 
Operation of No. | and No. 2 
Units 


Raw Plus Effluent 
Super. No. | Unit 





Effluent 


Date Raw Final 


B.O.D. mg/L 
4/17/59 
4/25/59 
3/59 
11/59 
20/59 
5/28/59 


verage 


138 
266 
104 
133 
110 
134 


162 
Suspended Solids 


4/17/59 168 
4/25/59 126 
5/3/59 146 
5/11/59 188 

20/59 150 

28/59 108 
Average 148 


322 12 
396 29 
320 \9 
240 25 
220 13 
260 10 
292 18 


298 2 

230 27 
432 38 
286 64 
242 28 
270 — 
293 36 





air supplied to B.O.D. loading 
unusually low. 


are 


The aerator solids in the aeration 
chamber of No. 1 Unit averaged 147 
ml/L or approximately 2650 mg/L 
over the test period. The rate of ap- 
plication of B.O.D. on the basis of 
raw sewage plus supernatant liquor, 
was therefore 241 pounds of B.O.D. 
per 100 pounds of sludge solids in the 
aeration chamber. On the basis of raw 
sewage only, the rate of application 
of B.O.D. was 150 pounds per 100 
pounds of sludge solids in the mixed 
liquor. The sludge age was approxi- 
mately 0.4 days, based on raw sew- 
age plus supernatant liquor. 

The proper B.O.D. loading as well 
as the sludge age appear to influence 
the efficient operation of the plant. 


Conclusions 


Halmur, Inc. has devised a new 


process for sewage treatment utiliz- 
ing activated sludge for adsorption 
and oxidation of organic material. 
Results of six months operation of a 
full scale plant at Troy, Pa. indicates 
that complete treatment of sanitary 
sewage can be obtained continuously 
at high rates of application, and short 
detention periods. 

The Troy Plant was operated in a 
series of Units, with the bulk of the 
B.O.D. and suspended solids remov- 
al taking place in the first or primary 
unit. With only 43 minutes aeration 
time, followed by 2.43 hours of 
settling time, an average of 89.0 per 
cent removal of B.O.D. was accom- 
plished, compared to a total plant effi- 
ciency of 94.4 per cent. Thus it is ap- 
parent that a single unit would pro- 
duce complete treatment from the 
standpoint of B.O.D. removal. 

The suspended solids removal in 
the primary unit averaged 75.6 per 
cent, slightly lower than desired for 
complete treatment. However, the 
surface loading was higher than nor- 
mal. Future designs should consider 
much lower surface loadings in order 
to increase suspended solids removal. 

Today attention of research groups, 
equipment manufacturers and con- 
sulting engineers is directed toward 
decreasing the cost of sewage treat- 
ment plant construction, increasing 
plant efficiency and reducing technol- 
ogy for operation. The Halmur Proc- 
ess is a substantial step in this direc- 
tion, and will provide a municipality 
with a flexible plant, capable of han- 
dling variable loads, with a minimum 
of construction and _ technical 
plant operation requirements. 


cost 
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Index is used. See Appendix A. 


201.9 


319.9 








combination projects. Therefore, these 





With this pumping station in 1874 began the history of . 


The Manchester Water Works 


by CLARENCE L. AHLGREN, Ast. Supt. 
Manchester Water Works 
Manchester, N. H. 
EDITOR’S NOTE: A discussion of some farsighted citizen in 


1844 when the city population was 5000 began the work which 





in 1874 brought about the first construction of the Manchester 
Water Works. This start was a small distribution system for fire 


protection only and was followed in the next summer by a pump- 





ing station which supplied a potable water. Since that beginning 





the system has grown until today it serves 5,000 people outside 
the city limits. The progress of the pumps and pump prime movers 
. vey of the possible sources of supply 

over the last 88 years can be traced as Manchester proceeded from wpe spine thee eRRB 
; In 1845 a private company was 
formed, the Manchester Aqueduct 
steam engines to the electric and diesel driven equipment of today. Company; and a charter was ob- 
} tained from the State Legislature, 
with additional charters granted in 
1852 and in 1857. However, the proj- 


the original water turbine driven pumps, through reciprocation 


® Some citizens of Manchester the population was approximately 
had the first discussions of a supply 5,000. A local engineer, Joseph B. 
for the city as early as 1844 when Sawyer, was retained to make a sur- 


ect remained in the discussion stage. 
By 1865 the population had grown 
to 22,000. The Aqueduct Company 
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A 960 HP FAIRBANKS MORSE DIESEL used to drive two 12 mgd pumps at the 


High Service Station 


proposed going forward with the 
construction of a “works” under the 
leadership of Mr. Sawyer who made 
the original survey. By reason of the 
magnitude of the estimated invest- 
ment, $600,000, the Company re- 
quested a guaranteed return of 7 per- 
cent on it by the city. The Mayor and 
Council endorsed this proposal unan- 
imously because of the urgent need, 
but it was overwhelmingly defeated 
on a referendum vote of the people, 
and thus collasped the possibility 
that Manchester today be 
served by a private water company 
However, the 


might 
urgent need for a 
water supply increased steadily 
porting data piled up daily 

trous 


Sup- 
Disas- 
wells 
and others developed serious contam- 


fires occurred, ran dry 


ination with resulting illness 

For life itself, the need for a pure 
supply of potable water is secondary 
only to the need for a pure supply of 
air. But then, as it is today, it took 
the intelligence, vision, and sustained 
effort of informed groups of people 
to provide impetus to the accomplish- 
ment of procuring a safe, potable, 
and adequate supply. 

In 1860 the engineering 
Richardson and Weston had been re- 
tained for a 
in 1869 J. 


firm of 


“works” survey. Again 


B. Sawyer provided addi- 


tional data for a supply. Finally, in 
the spring of 1871 the Council re- 


tained William J. McAlpine, an en- 
gineer from Pittsfield, Massachusetts 
with considerable experience to make 
still another survey and report. On 
the basis of his recommendations the 
Council applied for and granted au- 
thority by the State Legislature to 
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elect a Board of Water Commission- 
ers and to proceed to issue bonds for 
a Municipal Water Works not to 
exceed $600,000. 


Early Construction 

The Council passed the necessary 
ordinance to execute the Enabling 
Act and proceeded to set a limit of 
$400,0000.00 on expenditures. They 
decided to begin construction at once 
of the distribution system as laid out 
by McAlpine, so that some fire pro- 
tection could be obtained by fall by 
connecting to the Amoskeag Manu- 
facturing Company reservoir which 
supplied that concern with process 
water and fire protection from the 
Merrimac River. Before cold weather 
set in, 4300 feet of pipe and 17 hy- 
drants had installed and fire 
protection was available for part of 
the city. 

Early in 1872 the Board obtained 
the services of Col. J. T. 


been 


Fanning, a 
civil engineer, to make further sur- 
veys and recommendations. This was 
the first time that money was avail- 
able to make more than a superficial 
survey. Col. Fanning provided an ex- 
tremely complete and excellent plan. 
The Board voted to proceed with 
construction and, on Col. Fanning’s 
recommendation, Massabesic 
Lake, 44% miles east of the city hall, 
as the base source from among six 
that had been surveyed by him and 
the former engineers. The other five 
sources included the Merrimac River 
and small ponds, some on the tribu- 
taries to the Lake; all with problems 
of taste, color, or quantity. 

Col. Fanning organized a group 


che se 


of engineers and proceeded to devel- 
op detailed plans and separate speci- 
fications for a “Pumping Station and 
Pumps, a Reservoir, Water Mains 
and Appendages, and Service Pipes.” 
Contracts were underway by the 
summer of 1872. 

On July 4, 1874 the first water 
was pumped, from a station con- 
structed at the outlet of the Lake, 
into the city by two R. D. Wood 
pumps direct connected to two Jonval 
36 in. water turbines, through 23 
miles of mains to 625 services and 
215 hydrants. It was a summer of 
much celebration and testing of hy- 
drant capacities. 

It is a long jump from that first 
summer; the day of muddy streets, 
bowler hats, mustaches ; and tumultu- 
ous celebrations for an urgently 
needed supply for 26,000 people to 
a thriving city of 85,000 people who 
accept pure, potable water and good 
fire protection with minimum con- 
cern. 

Continuous growth of the city re- 
quired expansion. In 1890 enough 
people living on the higher elevations 
requested service so that plans were 
considered to meet the request. This 
step had been forecasted by Col. 
Fanning. 

The population of Manchester was 
now 47,000. Plant capacity was 
strained. Yet it required 3 more 
years, more urgent needs, the services 
of two more engineers, M. M. Tidd 
and George E. Evans of Boston, and 
the wise counseling of J. B. Sawyer, 
the local engineer who continued to 
figure prominently in the decision of 
the Commissioners, to 
action. 


galvanize 
A second pumping. station, 
High Service, delivering water to a 
reservoir constructed on the highest 
elevation in the city, powered by 
steam prime movers that could be 
used as a standby for the Low Serv- 
ice water powered pumps in seasons 
of drought, was the plan evolved. 
Manchester has enjoyed the flexi- 
bility of this excellent decision ever 
since. 


Watershed 


Manchester is indeed fortunate in 
having Lake Massabesic with its 4 
sq miles water surface and 38 sq miles 
watershed as its supply source. This 
watershed, with an average rainfall 
of 39 inches, 25 in. min-55 in. max, 
and 40 percent 


runoff, produces 





enough water for the present 11 mgd 
average consumption and for 20 to 


40 percent of pumping power require- 
ments. 


Storage is the limiting factor with 
a shallow Lake. In 1935 a 1.3 bil gal 
steep sided storage reservoir was de- 
veloped on the site of Tower Hill 
Pond on the watershed. It did raise 
the minimum safe yield to approxi- 
mately 19 mgd with the present draw- 
down. 

The works owns 8,000 acres of 
land on the watershed, around the 
lake and up along the tributaries and 
ponds. We practice forestry on about 
half of this arcreage under the direc- 
tion of a professional forester. This is 
primarily a white pine belt. However, 
we do harvest some hemlock, and red 
pine grows well on the poorer soils to 
produce posts and barn poles. An 8 
man watershed crew does all the 
cultural work and sawing. At pres- 
ent we produce 300,000 boardfeet 
annually which should increase to 
800,000 board feet in 25 years. Cul- 
tural work will increase income again 
by an estimated 30 percent because 
of improved quality of boards. Cur- 
rently, the program is on a break 
even basis with lumber for our own 
use thrown in and intangible values 


such as better run-off and majestic 
forests. 


Pumping Stations 

High Service Station. In 1894, two 
3 mgd Worthington steam powered 
pumps were installed. By 1903 they 
were augmented by a 6 mgd Snow 
Triple Expansion steam pump which 
was exhibited at the Pan American 
Exposition in Buffalo, N. Y. before 
being installed here. The slow speed, 
36 rpm, of the huge fly wheels and 
the hypnotic clicking of the many 
cams of this masterpiece of machin- 
ery were an operator's delight. It 
was a nostalgic day in 1947 when this 
250 ton “baby” gave way to a 25 
ton, 720 rpm Fairbanks Morse Op- 
posed Piston Diesel direct connected 
to series pumps delivering 12 mgd 
with a deafening roar in the pump 
room that keeps an operator at a re- 
spectful distance, proud only of the 
capacity of the unit. However, as 
early as 1915 the operators realized 
it was inevitable because it was that 
year that a DeLavel 3 mgd electric 
motor driven pump was installed in 
the High Station as part of a pro- 
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gram to gain reliability and flexibility 
of operation by having three sources 
of power: water, steam and elec- 
tricity. In 1917 a 1000 kw steam tur- 
bo generator set and a DeLaval 5 
mgd motor driven pump replaced the 
original Worthington steam units. 
All the 1000 kw capacity was never 
utilized but served a useful purpose 
in keeping purchased power rates 
down. In 1940 the 1000 kw genera- 
tor unit and the 3 mgd pump were 
removed and an Ingersoll-Rand 7 
mgd electric motor driven pump was 
installed. Improved hydraulics in- 
creased the capacity of the 5 mgd 
unit to 6.4 mgd in a new setting. In 
1947 the diesel unit was added, re- 
placing steam forever. A venturi me- 
ter was installed in 1927, and chlo- 
rination was begun in 1928. 

Low Service Station. In 1874 
two R. D. Wood pumps directly con- 
nected to 2-36 in. Jonval water tur- 
bines pumped the first water into the 
city. In 1886 a Davison pump re- 
placed one R. D. Wood unit. Dry 
years required the discontinuance of 
water power and pumping had to be 
done from the High Station with 
steam. Therefore, in 1910 the first 
electric pump was installed in an ad- 
joining room at the Low Station. In 
1915 the Wood and the Davison units 
were removed and a 375 kw. Trump 
Water Wheel driving a generator 


the years 


was installed and a power transmis- 
sion line was constructed to the High 
Station. In 1917 the 3 mgd pump 
was replaced by one 6 mgd DeLaval 
and one 8 mgd DeLaval 
motor driven units. 

During 1936 the Trump wheels 
were replaced by S. Morgan Smith 
units, increased hydraulics improving 
power output. The year 1938 saw a 
new 8 mgd pump installed and the 
old 8 mgd rebuilt as a standby. 

In 1953 the 24 in. force main to the 
Low Service Reservoir was cleaned 
and lined eliminating much friction 
head and automatically increasing the 
pumping capacity of the newest unit 
to 9.4 mgd. In 1955 a larger impeller 
increased it still further to 10.3 mgd. 

In 1928 a venturi meter was in- 
stalled, and chlorination was begun. 


electric 


Booster Station 


From the foregoing discussion of 
High Elevation and Low Elevation 
systems it is apparent that with 
proper connections water can be let 
into the Low system from the High. 
The possible need for reversing this 
and pumping water from the Low 
into the High was discussed for many 
years. World War II crystallized the 
thinking and plans were drawn and 
executed to construct a below ground 
station at a strategic point between 
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systems. Two Lincoln Zephyr 90 hp 
gasoline units driving two 2 
Fairbanks pumps were in- 
stalled in 1941. Replacement by a 
single 5 mgd diesel driven unit 1s 
planned for this year. 


mgd 
Morse 


Reservoirs 

Low Service Constructed in 1874. 
Elevation raised two feet in 1920. 
Available capacity, 13 mil gal. Earth 
embankment, with grouted granite 
blocks on the 1.5:1 slopes, impervious 
material 18 in. in depth on the bot- 
tom. We plan to raise the elevation 
again in the future. 

High Service 3.5 mil gal unit con- 
structed in 1894. Vertical sides. Cut 
into ledge. Concrete on bottom and 
against the ledge wall; granite block 
rubble above the concrete. In 1936 
another unit was built next to the 
first one, 17 mil gal capacity, con- 
crete walls against ledgy uphill side, 
concrete slabs on 1.5:1 slope on earth 
embankment on the downhill side. 

These reservoirs adequately serve 
the city at the present time 


Distribution System 

We indicated that dis- 
tribution is divided into two systems: 
High 


elevations and more or less envelop- 


have our 


Service, servicing the higher 


ing the Low Service system that sort 
of sits astride the Merrimac 
the area first settled and developed 

Four 


River, 
pressure regulating valves 
between the High and the Low 
strategically placed in industrial and 


are 


high use areas. 

Our 267 
miles of pipe, cement lined pipe in- 
stalled 1935, 1752 hydrants, 


distribution system has 


since 


321 private fire services, 4438 gates, 
and 18,090 services, serving approxi- 
mately 90,000 people. 

We have and shall concentrate 
heavily on our distribution system 
the next few years. Since 1953 we 
have cleaned and lined approximately 
55,000 feet of 20 in., 24 in., and 30 
in. pipe, with a resultant improve- 
ment in peak flow pressure. 

In the account of the early history 
of the works we referred to the 
Amoskeag Manufacturing Company. 
This city, as you know, once boasted 
of the largest cotton mills in the 
world. The great Amoskeag Company 
was an entity in itself. Among many 
things it made its own machinery, 
developed boilers, built railroad en- 
gines and fire engines, cast its own 
water pipe, and had its own electric 
power and water system. The empire 
crumbled in the depression of the 
30's. Out of the ruins emerged a di- 
versified industrial plan which _re- 
quired that the Water Works in 1939 
take over the Amoskeag distribution 
system minus their reservoir, which 
was built at an intermediate eleva- 
tion relative to our own. An elabo- 
rate plan of heavy chlorination with a 
long contact period, followed by 
flushing and repeated testing, ren- 
dered the system safe to use. Proper 
connections 
added 7.61 miles of 4 in. 
main to our distribution. 
1935 enacted 


to allow the department to serve ad- 


with our own system 


to 24 in. 


In legislation was 
jacent parts of neighboring towns, 
and today we serve approximately 
5,000 ‘‘out-of-town’’ customers 


through 1450 services. 


Consumption 


Consumption has varied with the 
installation of venturi meters, acquisi- 
tion of the Amoskeag distribution, 
war, industrial activity, prosperity of 
the times, and wet and dry years, as 
indicated on the consumption chart. 

The High serves primarily domes- 
tic consumption with its extreme 
peak loads for lawn sprinkling. The 
Low serves primarily the industrial, 
commercial, and air-conditioning con- 
sumption. 

We account for an average of 90 
percent of the water pumped into the 
city. Approximately 3 percent of our 
total consumption is furnished to city 
departments. 


Summary 


A little reflection on this story 
perhaps discloses that the history of 
all water departments is somewhat 
the same: a difficult start, made only 
through the vision and sustained ef- 
fort of concerned people, and contin- 
uance of proper growth directed by 
the same kind of men. The dates 
listed indicate that since 1933 there 
has been much vision and construc- 
tion evidenced and we cannot close 
without paying tribute to a man 
who is still living but retired, Percy 
A. Shaw, Superintendent and engi- 
neer from 1933 to 1954. His foresight 
and planning developed for the de- 
partment an enviable plant and set 
a future course. 

Mr. James A. Sweeney, present 
Superintendent, is ably guiding the 
works in continuing growth. His 48 
years of experience with the depart- 
ment provide an invaluable yardstick 
of accomplishment. 
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Laboratory analyses and operating experience prove advantages in .. . 


Vacuum Filtration of raw sludge 


by EUGENE H. TRUBNICK, 


Komline-Sanderson Engr. Corp., 


EDITOR’S NOTE: “About One-fifth of the approximately 900 


vacuum filters used for dewatering sewage sludge are today filter- 


ing undigested sludge”’, according to the aut!ior. Cost comparisons, 
handling qualities and disposability of filter cakes are a few of 


the subjects discussed. Recent advances in equipment design, 


sludge handling methods and chemical conditioners suggest more 


latitude in the processing of fresh solids. 


® THE DISPOSAL OF SEWAGE SLUDGE 
was quite crude in the beginning con- 
sisting merely of allowing sludge to 
lie in open trenches until it was dry. 
Such methods could be practiced in 
areas removed from habitation, where 
populations were not exposed to at- 
tendant nuisances, and where land 
used for disposal was not used for 
other purposes in which contamina- 
tion was a consideration. But com- 
munities grew in population and in 
size, and nuisances and health haz- 
ards became aggravated, therefore 
other means of disposal had to be 
found. 

The development of septic tanks, 
Imhoff tanks and separate sludge di- 
gestion minimized potential nuisances 
and health hazards by destroying or- 
ganic matter and certain pathogenic 
organisms by biological action. Also, 
digestion produced a sludge that was 
more readily drainable (8) than 
fresh solids. Digested sludge could be 
disposed of on the land in either la- 
goons or on drying beds more readi- 
ly than undigested sludge. But la- 
goons and drying beds require con- 
siderable amount of area. This area is 
not always available. Also, the drying 
operation may require a month or 
more, because of weather conditions, 
putting such areas out of service. 


Use of Vacuum Filters 


The vacuum filters, first patented 
in England by William and James 
Hart in 1872, were designed as “An 


Improved Apparatus For Drying 
Sewage Precipitates, Cement, Pulp, 
etc.”. However, vacuum filtration of 
sewage sludge was not attempted un- 
til 1922 and 1923 when investigations 
were conducted at Indianapolis and 
Chicago respectively. The first full 
scale vacuum filter installation to de- 
water sewage sludge went into oper- 
ation at Milwaukee in 1924. Early 
sewage sludge filters were used for 
dewatering undigested sludge. As was 
true with many of the unit processes 
involved in sewage treatment, sew- 
age sludge filtration practices were 
borrowed from metallurgical and 
chemical technology. It wasn’t until 
1949 that vacuum filters were de- 
signed specifically for sewage sludge 
dewatering, and mechanical means of 
sludge disposal came into their own. 
Sludge disposal became expensive in 
terms of equipment, labor and snace 
requirements. At times. sludve han- 
dling is a bottle neck which disrupts 
efficient operation of the liquid end 
of sewage treatment. The technologi- 
cal advantages in sludge filtration 





Table | 
Effect of Size of Opening 
on Vacuum Filter Performance 


120 x 46 mesh S/S Spring 
satin finish .018" nominal 
monofilament Opening 

Filter Yield—ibs/sq. ft./hr. 2.15 7.65 
% CaO Used 16.0 8.8 
; FeCl, Used 6.7 1.45 
*%, Moisture in Cake 70.9 74.5 


Peapack, N. J. 


which have been realized in the last 
ten years have resulted in an efficient 
and economical means of sludge dis- 
posal that is widely applicable to both 
small and large treatment plants. 
Earlier vacuum filtration con- 
sidered to be economical only at large 
installations. Today it is an econom- 
ical operation for design populations 
as low as 5,000. 


was 


Raw Solids Filtration 

The first sewage sludge filters put 
into operation were used for dewater- 
ing undigested sludge, but the num- 
ber of these . installations were for 
some time kept to a minimum because 
of operating problems. With the ad- 
vances in technology, improved equip- 
ment design and a better understand- 
ing of sludge treatment and condi- 
tioning, about one-fifth of the ap- 
proximately 900 vacuum filters used 
for dewatering sewage sludge are to- 
day filtering undigested sludge. 

To a great extent the filtration of 
fresh solids is dependent on maintain- 
ing a comparatively large opening in 
the media, an opening that will 
neither clog nor blind with particles 
of the sludge. Conditions which pre- 
clude the possibility of clogging or 
blinding are conducive to higher fil- 
ter production, and often lower chem- 
ical consumption. Table 1 shows a 
comparison of filter media with small 
and large openings obtained at a pri- 
mary treatment plant. Further evi- 
dence of the effect of size of opening 
on filter performance is shown in the 
operating experiences at Minneapolis- 
St. Paul (5) where chemical con- 
sumption for conditioning the sludge 
was greatly reduced after changing 
to an open mesh cloth. 

The use of open mesh media results 
in some increase in the suspended sol- 
ids content of the sludge filtrate. This 
increase, however, does not consti- 
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Fig. 1. EFFECTIVE open area for sewage sludge filtration. 


tute a significant additional load on 
the treatment processes. The 
of solids returned to the plant in this 
filtrate amounts to less than 1 
cent of the solids load on the plant’s 
sedimentation the particle 
size distribution in the filtrate 
is the same as in the original sludge ; 
the filtrate solids are somewhat low- 
er in organic content (5) ; 
virtue of the coagulating 
that have been added to the 
the filtrate solids are readily 
able (11). Although, limits, 
larger openings are required. The to- 
tal open area required for the filter 
media is comparatively small. Fig- 
ure 1 results of laboratory 
tests performed with perforated discs 
of varying proportions of open 
It is seen that maximum filter 
are obtained with 5 
area and that an increase in 
area beyond this value do not 
duce any further increase in 
rate. 


amount 
per 


facilities ; 
S( ylids 


and by 
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settl 

within 


shows 
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rates 
percent open 
Of en 
pro- 
filter 


Sludge Character 


A vacuum filter designed and oper- 
ated so that the filter media is not a 
limiting factor obtains the filtration 
results which are entirely dependent 
upon the characteristics of the sludge 
itself, or on the manner in which the 
sludge is treated prior to dewatering 
(11). The more significant sludge 
characteristics which affect the filtra- 
tion are: 

1. Size, shape, density, and charge 

of the solid particles. 
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2. Compressibility of the solid par- 
ticles. 

3. Viscosity of the filtrate and of 
the sludge. 
Chemical composition, especial- 
ly the ratio of volatile to inor- 
ganic matter, 
tent. 

5. Solids concentration. 
The factors involved i 

ment of the sludge are: 


and grease con- 


n the treat- 


1. Degree of vacuum applied, 
taking into consideration the 
compressible nature of sew- 
age sludge solids. 

Chemical treatment. 
Type of chemicals used. 
Amount of chemicals used. 
c. Sequence of chemical addi- 
tions. 


Since the nature of a particular 
sludge depends upon the type of 
wastes, the variations in the sewage 
flow and the details of the treatment 
process, the sewage plant operator 
has little, if any, control over what he 





Table 2 
Sludge Disposal Costs 
Woodbridge, N. J. 


Cost per ton 
Dry Solids 
Chemicals $4.95 
Labor‘®) 3.60 
Power 85 
Cake Disposal‘) _ AG 
Total $9.85 








. Includes filter operations, truck driver and 
bulldozer operator. 


. Includes trucking and bulldozer operation 


receives. The operator can, on the 
other hand, exercise control over the 
manner in which the sludge is treated. 


Chemical treatment 

Time and ferric chloride are the 
most commonly used coagulants. In 
most instances lime is used in the 
form of  high-calcium  (chemical- 
grade) hydrated lime. At larger in- 
stallations, economies in purchase 
price can offset the additional cost of 
handling equipment and quicklime is 
used. Dolomitic lime can be used but 
larger quantities are required, be- 
cause of its lower CaO content. Also, 
a greater tendency to scale formation 
on equipment has been observed from 
dolomitic lime than from high-calci- 
um lime. 

In some instances iron is added in 
the form of ferric sulfate which often 
results in some economies in cost. 
However, insoluble matter in the 
commercially available forms of ferric 
sulfate requires additional mainte- 
nance and care in keeping chemical 
feed lines and equipment free from 
clogging. 

Some investigations have been 
made into the use of other coagulant 
aids as substitutes for, or adjuncts 
to, the commonly used lime and ferric 
chloride. For instance, the use of or- 
ganic polyelectrolytes has been tried 
experimentally but these materials 
have not yet come into large scale 
use in conditioning sewage sludge, 
except at the Hyperion plant at Los 
Angeles”). Considerable success has 
been attained in England with the 
use of aluminum chlorohydrate). 
Aluminum chlorohydrate appears to 
be at least as effective as iron salts, 
but is not available in this country. 

Ferric chloride and lime have been 
found to produce optimum filtration 
results on any given sludge within a 
comparatively narrow range of chem- 
ical dosages. The addition of excess 
chemical can depress filter rate to 
the same extent that the rate is de- 
creased by insufficient addition of 
chemicals. It is necessary for the 
plant operator to determine, at least 
daily, the optimum amount of chem- 
ical required. This information can be 
obtained using a series of Buechner 
Funnel tests and determining filtra- 
tion times for various amounts of 
chemicals. This is done in a manner 
similar to the jar test used for deter- 
mining coagulant demands in water 
treatment plants. 








Perth Amboy,Woodbridge, 
New Jersey New Jersey 


Plant 


Type of Sludge Primary Primary 


Period Reported Feb. 55 Oct.-Dec. 55 


Reported by 


Chemist Supt. 


D Sys/ wk 
Operation 


Wet Filter 


Cake-lbs/day 30,200 


Dry Solids/day 9,218 
rein Cake 71.8 
% FeCls Used 2.7 


% CaO Used 8.2 


% Moistu 


Filter Rate 
Ibs./sq. ft./hr 63 


In mixing the conditioning chem- 
icals with the sludge, two quite op- 
posing aims must be achieved. The 
chemicals and the sludge must be 
thoroughly mixed in order to achieve 
complete contact; at the same time 
the agitation must be gentle, in order 
to avoid destruction of the fragile floc 
which is formed. From this stand- 
point, detention time for the sludge 
and the chemicals should be kept to a 
minimum. The almost universally ac- 
cepted practice in adding coagulants 
to sludge is to add and thoroughly 
mix the ferric chloride prior to the 
addition of the lime. This practice re- 
sults in 


lower over-all chemical 


quirements. 


re- 


Filterability 

The size and shape, as well as the 
density of the solid particles of a 
sludge are significant factors in com- 
paction and establishing chemical re- 
quirements. For instance, irregularly 
shaped particles, irregularly sized 
particles and small particles will tend 
to form a compact mat under vacuum 
which leaves only a small ratio of 
voids available for liquid migration. 
Regularly shaped, regularly sized and 
large particles allow for a _ high 
ratio of voids, which is conduc- 
ive to liquid migration. It 
been reported that reduction in 
the percentage of small particles 
(measured by passage through a 200 
mesh screen) resulted in a three-fold 
increase in filter yield with a 50 per- 
cent reduction in coagulant de- 
mand), With non-compressible 


has 
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sludges, the filter yield is 
proportional to the vacuum 
sure applied; 
sludges an increase in vacuum be- 


directly 
or pres- 
with compressible 
yond 5 or 10 inches Hg produces lit- 
tle or no increase in the yield. Sewage 
sludges without large quantities of 
grit have been found to be highly 
compressible‘?! !), these rea- 
vacuum in dewater- 
ing sewage sludge is not indicated nor 
economically desirable. 


For 


sons, excessive 


Filterability 1S inversely 
the 
sewage sludge, however, viscosity of 


propor- 
tional to viscosity. In case of 
both the solid fraction and the filtrate 
is of academic interest only. There 
are no appreciable variations in tem- 
perature of sludges and therefore no 
appreciable variations in viscosity. In 
general it can be stated that chemical 
requirements in the coagulation of 
sludge are directly proportional to 
the ratio of volatile matter to ash, and 
to the amount of alkalinity present 
in the sludge 
tent 
quirement. 


Inordinate grease con- 
the 
factors re- 


tends to increase lime 


With 


maining constant, there is a straight 


re- 
other 


line relation between sludge concen- 
tration and filter yield. Doubling the 
solids content of the sludge will pro- 
duce approximately double the filter 
rate. 
To a great extent the filtration 
characteristics of a sludge are deter- 
mined by the nature of the sewage 
treatment producing the 
sludge. Sludge from primary sedimen- 


pre cess 


tation tanks dewaters more readily 
than does a secondary sludge, such 


zabethton, Newton 


Kansas 


Performance of Vacuum Filters Dewatering Fresh Solids 


E| Dorado 


Kansas 


Hastir 
Nebraska 


3 


McGu re F. Sc 


Supt. 


activated 
sludge ; fresh solids filter more rapid- 
ly than does digested sludge. These 


as trickling filter humus or 


differences are a function of the struc- 
ture and size of the solid particles. 
The greater filterability of fresh sol- 
ids can be both effective and econom- 
ical. 


Cost comparisons 

Effective disposal requires settled 
sludge to be rendered innocuous, from 
the standpoint of nuisance potential 
and of health hazards; be amendable 
to simple, uncomplicated processing ; 
and be in a form requiring a mini- 
mum of treatment and space. To be 
economical, sludge disposal facilities 
must involve a low capital invest- 
ment, and nominal operating costs. It 
has been shown that fresh solids de- 
watering facilities can effect savings 


in construction costs amounting, on 
the average, to an equivalent of $4.00 
per capita of design population based 
on conventional disposal methods"). 

Operating costs vary 


somewhat, 
depending on the nature of the sludge 
and the size of the installation. A 
1953 survey'?) showed costs of vacu- 
um filtration of digested sludge at 
five installations varied from $7.39 
to $12.75 per dry ton of solids. More 
recently, Minneapolis-St. Paul re- 
ports total costs for filtration and in- 
cineration of fresh primary sludge at 
$6.25 per dry ton. A typical break- 
down of operating costs for a smaller 
installation is shown in Table 2. 
These data were collected at Wood- 
bridge, N. J., where a primary treat- 
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Fig. 2. COLIFORM population vs pH of fresh solids filter cake. 


ment plant with a design flow of 10 
mgd is presently serving a population 
of 30,000. Sludge is pumped directly 
from the primary clarifier to the vac- 
uum filter. Filter cake is trucked to 
the municipal refuse dump site and 
spread by bulldozer. 

The filtration cost of $9.85 per ton 
represents an annual cost of $0.154 
per capita. If a secondary sludge is 
mixed with the primary, the per capi- 
ta cost may amount to as much as 
twice this figure. 

As seen in Table 2, conditioning 
chemicals used in preparing — the 
sludge for filtration represent ap- 
proximately one-half of the total oper- 
ating cost; proper use of chemicals is 
of economic and operational impor- 
tance. In practice, the filter operator 
must maintain careful 
chemical conditioning to keep costs 
at a minimum and produce optimum 
production rates. Such action will 
reduce even 
mizing operating time, labor require- 
ments and power consumption. Table 


control of 


costs more by mini- 


3 shows typical operating data col- 
lected from several installations that 
dewater fresh solids. The filter yields 
listed reflect the many technological 
advances made since the first 
um filters were installed in 

treatment plants 36 years ago. 


vacu- 


sewage 


Plant Experience 


In some of the plants, fresh solids 
are drawn directly from the primary 


clarifiers to the vacuum filters, with- 
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out intermediate storage. In a few 
instances the vacuum filters are oper- 
ated two or three times a week, and 
sludge is stored in the bottom of the 
clarifier in the interim. Under certain 
conditions, this practice does not im- 
pose an extra load on the treatment 
process. At one plant which operates 
at considerably less than capacity and 
where the raw sewage contains ap- 
preciable quantities of dissolved oxy- 
gen, the BOD reduction as well as 
suspended solids removals were iden- 





Table 4 
Effect of pH on Coliform Counts 
in Dewatered Fresh Solids 


MPN 
Confirmed 
per gm. 
Location dry solids 


a) 
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Woodbridge 
Woodbridge 
Woodbridge 
Weodbridge , 
Woodbridge, N. J. 
West New York - ° 
West New York ee 7 
West New York, N. J. 
Hastings, Nebr. 
Hastings, Nebr. 
Hastings, Nebr. 
Nassau County, N. Y. 
Nashville Tenn. 
Newton, Kans. 
Arlington Tex. 
Eldorado, Kans. 
Corpus Christi, Tex. 
Pentagon Bldg., Va. 
Westgate Plant 

Fairfax Co., Va. 12. ’ 10 
Raritan, N. J. 3 . 102 
Somerville, N. J. i ; 10 
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tical in two parallel tanks even though 
sludge was removed at half hour 
intervals from one tank while sludge 
stored in the other tank for 
periods of up to four days. In an- 
other instance, a primary plant which 
operates at 30 percent of capacity 
and receives septic sewage, the vac- 
uum filter is operated 3 days per 
week on alternate days. In 3.5 years 
of operation, with sludge stored in 
the primary clarifiers when the filter 
is not operating, there have been no 
indications of breakdown of clarifier 
efficiency. Sludge withdrawn from 
the clarifier in this plant sometimes 
reaches a concentration of more than 
i2 percent solids. 


was 


The concept of storing sludge it 
primary clarifiers is contrary to 
standard practice and might well be 
questioned. Septicization or decom- 
position of sewage sludge is a bac- 
teriological process, and the rate of 
decomposition is dependent on the 
population of micro-organisms re- 
sponsible for decomposition. Success- 
ful digester operation requires a well- 
seeded culture media containing high 
populations of the required flora. 
Where digesters are not present, and 
where seed organisms are not being 
returned to the primary tanks in di- 
gester supernatant liquor, decompo- 
sition of sludge in the tanks can be 
expected to be delayed. 


Disposable End Product 


Chemical treatment of sludge also 
plays an important role in rendering 
the filtered material disposable. The 
lime and ferric chloride react with 
sludge constituents in a manner 
which tends to stabilize them. Filter 
cake decomposes very little and is not 
accompanied by the usual attendant 
odors nor by visible change in the 
physical properties of the material. 

The conditioning chemicals, espe- 
cially lime, is responsible for reducing 
the bacterial content of the fresh sol- 
ids, as indicated by its affect on coli- 
form organisms. Alkaline conditions 
produced by the presence of calcium 
hydroxide retard the growth of coli- 
forms and other sewage organisms. 
The effect of high pH on the MPN 
of a conditioned and dewatered 
sludge has been shown"®, A typical 
relation between pH and confirmed 
MPN counts is shown in Figure 2. 
Super-imposed on this curve are data 
collected from various operating in- 
stallations. This curve and Table 4 





show that high pH in the range of 
free causticity is effective in reducing 
and in some cases eliminating the 
coliform population of the sludge. 
The hydroxyl ion has a high pene- 
trative power. When thoroughly 
mixed, lime is capable of coming in 
contact with coliform organisms in 
spite of the presence of gross solid 
particles. Coliform counts in samples 
collected in the field correspond, with- 
in limits, with values obtained in 
controlled laboratory tests. If any- 
thing, field-collected samples show 
slightly lower counts. This may have 
been due to lags of up to 24 hours 
before samples reached the labora- 
tory. There is a certain amount of 
normal attrition of coliforms upon 
standing, even under conditions fav- 
orable to growth. 

By comparison a number of filter 
cakes produced from the dewatering 
of digested sludge showed confirmed 
coliform counts in the range of 0 to 


2.4 x 10' per dry gram. A digested 
sludge dried on sand beds, containing 
93 percent solids, had a coliform pop- 
ulation in excess of 6 x 10* organisms 
per dry gram. 

A filter cake produced from the 
dewatering of fresh sludge at Wood- 
bridge, New Jersey, after six months 
of storage on the ground from Febru- 
ary to August, had a 
MPN of 7.7 x 10° per dry gram, 
while a sample stored for six months 
at Somerville, New Jersey contained 
no coliforms. 


confirmed 


Conclusions 

These low coliforms found in de- 
watered fresh solids, and the appar- 
ent low rate of regrowth of these 
organisms suggest greater latitude in 
the disposal of properly processed 
fresh solids. 

Vacuum filtration of sewage 
sludge, particularly fresh solids, is a 
unit process for sludge disposal which 
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meets requirements of low installa- 
tion cost, economical operating cost, 
ease of operation, minimum area, 
absence of nuisance and a disposable 
end-product. 
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Highlights of Construction* 


1952 


Slightly more than 15 percent of 
the total amount of sewage treatment 
works construction was attributed to 
three contracts. The largest contract, 
$8,836,731, was for a new plant and 
interceptors in Bayonne, New Jersey. 
The Northern Kentucky Sanitary 
District in Kenton County, Ken- 
tucky, awarded a $7,000,000 contract 
for an entire sewage treatment sys- 
tem, including interceptors. The third 
contract, $6,200,000, was awarded in 
Boston by the North Metropolitan 
Sewage District for an interceptor 
from Boston to the Deer Island Sew- 
age Treatment Plant. 


1953 


Four contracts account for more 
than 20 percent of the total sewage 
treatment facilities contract awards. 
There were two contracts awarded in 
Miami for a new sewage treatment 
plant and _ interceptors, including 
pumping stations, $9,216,449 and 
$11,162,885, respectively. These two 
alone were over 10 percent of the 
United States total. The largest 
single contract award, $13,708,325, 
was made in New York for the Bow- 
ery Bay interceptor. Knoxville, Ten- 
nessee, awarded one contract for $5,- 
810,093, for a sewage treatment sys- 


tem, including two new plants and 
interceptors. 


1954 

In 1954, $57.0 million worth of 
contract awards came from four con- 
tracts, each over $5 million. This was 
25 percent of the value of sewage 
treatment works construction in the 
Nation. According to Public Service 
data, City, New Jersey, 
awarded the largest single contract in 
the six-year period 1952-1957. This 


Jersey 


contract was for two new plants and 
interceptors amounting to $29,806,- 
552, or 13 percent of the 1954 U.S. 
total. A contract for the Bowery Bay 
Extension Sewage Treatment Plant 
was awarded in New York for $13,- 
700,250. The third large contract was 
for a new plant and interceptors at 
South Bend, Indiana, totaling $8,- 
500,000. The fourth contract was 
awarded for the Mill Creek Sewage 
Treatment Plant, in Cincinnati, Ohio, 
for $5,012,940. 


1955 

There were only two contracts in 
excess of $5 million in 1955. This is 
the smallest number for any year 
1952-1957. These contracts amounted 
only to 7 percent of the total value of 
awards for sewage treatment facili- 
ties. Both of the contracts were for 
interceptors: Detroit, Michigan, $7,- 
927,000, and Middlesex County Sew- 
erage Authority, New Jersey, $6,- 
615,433. 


1956 


The year 1956 produced an un- 
usual number of very large contracts. 
There were 11 contracts greater than 
$5 million each for a total of $119.0 
million, or 36 percent of the U.S. to- 
tal. For the category of contracts over 
$5 million each, the number and dol- 
lar value were larger in 1956 than 
in three preceding years combined, 
according to our records. There were 
four contracts awarded in Allegheny 
County, Pennsylvania, each in excess 
of $5 million, totaling $76.1 million, 
or 23 percent of the U. S. total of 
identified projects. Of this amount, 
$16,690,965 was for new plant and 
$59,422,731 was for interceptors. 
This was all awarded in January, 
1956, and was the largest single proj- 
ect on record. Three other new plant 
contracts were awarded in Louisville, 
Kentucky ($6,500,000), Warren 
Township, Michigan ($5,160,000), 
and Newark, New Jersey ($5,727,- 
683). Hoboken, New Jersey, 
awarded a contract for a new plant 
and pumping stations for $7,700,000. 
The remaining three contracts in ex- 
cess of $5 million were: Los Angeles, 
California, an outfall for $6,196,691 ; 
Washington, D. C., additions to Blue 
Plains plant, $6,533,000; and Indian- 
apolis, Indiana, for the Lick Creek in- 
terceptor, $5,059,325. 


*from Sewage Treatment Works Contract 
Awards 1952-1957 PHS Publication No. 633 
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A major step in the Metropolitan Cincinnati sewage treatment program is the .. . 


Mill Creek Sewage Works 


@ THE ADMINISTRATIVE © building 
houses offices and laboratories for the 
treatment plant as well as serving as 
the headquarters for the Division of 
Sewage Disposal of the Cincinnati 


Department of Public Works. The 
laboratories which occupy most of 
the second floor are supplied with the 
most modern equipment for plant 


control and the analysis of industrial 


A Staff pictorial report 
by WILLIAM A. CAWLEY 
Associate Editor 


determine sewer rental 
surcharges. Large “walk in” BOD 
incubator, gas chromatography equip- 
ment, plus other similar equipment 
permit determination of almost any 
characteristic of a given sample. 
Sewage from the Mill Creek in- 
terceptors is combined in a diversion 
chamber and enters the plant through 
back rake type mechanical bar screens 
with 3 in. opening. Screening are 
transferred to the two grinders with 
grindable material being returned to 
the flow. The sewage is then lifted 
from a 394,000 gal capacity wet well; 
to an elevation which permits gravity 
flow through the rest of the plant; 
with nine 20-40 mgd at 52-49 ft 
head vertical two speed ran sewage 
pumps. The force main terminates in 
the inlet works of six 40 ft square 
grit chamber (Fig 1) each with a ca- 
pacity of 20 to 60 mgd. Prechlorina- 
tion dosages when used will be ap- 


wastes to 


FIG. | GRIT CHAMBERS by Dorr-Oliver 


plied in the force main. The grit 
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EDITOR’S NOTE: On June 18, 
1959 Metropolitan Cincinnati 
dedicated the Mill Creek Sewage 
Works. This plant designed to pro- 
vide primary treatment for the 
sewage and industrial wastes of 
the Mill Creek Valley will cost 
$26,000,000. 


The plant hydraulic design is 
based on a dry weather flow of 
120 mgd with facilities for han- 
dling a maximum of 360 mgd of 
combined sewage and storm flow. 
Design loading is based upon raw 
sewage having a suspended solids 
content of 500 ppm and a BOD 
of 400 ppm with removals to meet 
the Cincinnati Pool Treatment 
Standard No. 1 of the Ohio River 
Valley Sanitation Commission 
This standard is as follows: (a) 
Substantially complete removal of 
settleable solids, (b) Removal of 
not less than 45 percent of the 


, , 4 
total suspended solids, (c) Re- Fy ; W 


“aes 


duction by not less than 65 per- FIG. 3 SETTLING TANK with Jeffrey Sludge Collector 
cent of the BOD of organic wastes, 


provided however, that whenever 
conditions permit, such lesser de- 
gree of reduction of BOD, but not 
lower than 35 percent, may be ap- 
plied to organic wastes if, as a re- 
sult, there will be no impairment 
in the Cincinnati Pool of a water 
quality standard of 4.0 ppm of 
dissolved oxygen at the bottom of 


the oxygen sag in the Ohio River 


al 
below Cincinnati. FIG. 4. INCOMING SLUDGE HEATERS supplied by PFT 
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in the channels to the floculation 
tanks air can be added. In the mixing 
tank up to 0.02 cu ft/gal can be 
added to a flow of 180 mgd and in 
the channels air can be supplied at 
a rate of from 1.2 to 2.0 cu ft/min/ 
foot of channel. 
The settling and floculating tank 
(Fig. 2 and 3) are a single unit with 
a baffle separation of the two opera- 
tions. Eight tanks have been provided 
each 19 ft by 285 ft with an average 
water depth of 15 ft. A little over 
73 ft of the tank is used for flocula- 
tion, with the remainder is for set- 
tling. This will provide 30 minutes 
of floculation and 90 minutes of 
settling or 120 minutes of settling 
om i s , when floculation is not being used. 
x a , The loading on the settling tank when 


FIG. 5 DIGESTOR CONTROL CHAMBER 


chambers are equipped for mechanical 
cleaning and grit washing and are de- 
signed to remove 95 percent of all.65 
mesh grit of 2.65 specific gravity. Six 
60 mgd comminutors follow the grit 
chambers. The sewage flow is then 
measured by venturi meters. These 
flow measurements are fed into an au- 
tomatic control system which both ad- 
justs the rate of chlorine application 
and adds or removes chlorinators 
from the line as needed. 

After the meters alum _ feeding 
equipment is installed that can add up 
to 4 grains/gal to the sewage when 
river conditions require chemical ad- 
dition. When chemicals are used five 
minutes mixing will be provided in 
three aerated mixing tanks each 19 ; 
ft by 91 ft by 11 ft deep. Here and a : : wind 
DIGESTOR COVER (PFT) and GAS HOLDERS (C B & 1) 


Wn ual, © a 


floculation is not being used is 1800 
val/day/sq ft and a weir loading of 
15,000 gal/lin ft/day. 

Each floculation channel has two 
parallel rows of paddle wheels with 
three sets of paddles per row. Sludge 
collecting flights are under the pad- 
dies in the floculating tank as well 
as in the settling tank. The raw sludge 
collected is transferred by gravity to 
the raw sludge sump from which it 
is pumped to the digester area. Set- 
tling tank effluent goes via the out- 
fall, where it can be chlorinated, to 
either Mill Creek or the Ohio river 
depending on the river level. 

Sludge before entering the di- 
gesters ts pumped through heat ex- 
changers (Fig. 4). Of the eleven 
units provided four utilize the heat 


* 


FIG. 7 SLUDGE FILTERS supplied by Eimco 
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in the gas engine cooling water while 
the rest use either gas or oil as a heat 
source. These exchangers or heaters 
have capacities ranging from 1,000,- 
000 to 1,500,000 BTU/hour. The 
twelve digesters (Fig. 5) which re- 
ceive the sludge from the heaters are 
each 110 ft in diameter, 33 ft deep 
equipped with floating covers. Six are 
equipped for gas recirculation and the 
remainder can be equipped if in the 
future it is thought desirable. The di- 
gestors are grouped in pairs with a 
control room (Fig. 6) between each 
pair. In addition to the normal equip- 
ment each control room has a sludge 
heater of 500,000 BTU/hr capacity, 
for use in maintaining the desired 
digestor temperature. 

Each of the digestors has a floating 
cover with an alumimum roof deck. 


FIG. 9 DUAL FUEL ENGINE-GENER- 
ATOR SETS (Cooper Bessemer en- 
gines) 

fertilizer or burned. Four multi- 
hearth furnaces (Fig. 8) each with 
a capacity of 152 tons/24 hrs (70 
percent moisture). Each unit is ap- 
proximately 22 ft in diameter and 
has 9 hearths. Ash is stored in a 
4700 cu ft tank and is ultimately used 
for fill. 

Sludge gas will be utilized in four 
fuel engines (Fig. 9). Each engine 
can develop 1900 brake horsepower 
and drives a 1350 KW generator 
(Fig. 10). Primary power will be 
generated at 4160 volts, 3 phase 60 
cycle. Secondary power will be at 
480 V and lighting will be from 
120/240 volts, 3 fire circuits. 


FIG. 8 SLUDGE DRYING OR IN- 
CINERATING FURNACE—Nichols 


Gas will be stored in two spherical 
steel gas holders (Fig. 5) at about 
30 psi. The holders are 45 ft in diam- 
eter with a volume of approxi- 
mately 48,000 cu ft. 

The sludge will be prepared for 
filtration by elutriation, and condi- 
tioned with ferric chloride and lime. 
The sludge will then be dryed on 





eight vacuum filters (Fig. 7) each 
with 500 sq ft of drum surface (11 
ft 6 in. by 14 ft long). Six of the 
filters are string wound the other 
two are of the rotobelt type. Filter 
cake can either be dryed for sale as 


FIG. 10 GENERATORS AND CONTROL PANEL (Ideal equipment) 
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This report covers 


CONTROLS—O PENING 
CLOSING DEVICES FOR RAP- 
ID SAND FILTERS by William 
W. Aultman, Consulting Engineer, 
Pasadena, Calif. 


AND 


Gate valves and sluice gates have 
been used with rapid sand filter but 
are now rapidly being replaced by 
butterfly valves. This replacement 
has been due to the ease with which 
butterfly valves can be used for 
throttling, the ease of general oper- 
ation and their short laying distance 
among others. Many types of hy- 
draulic systems have been used to 
activate valves in filter plants. These 
include systems using water at plant 
pressure, oil or water in a closed 
system and oil in open end systems. 
Various problems of corrosion have 
presented themselves in the open end 
system and oil is objectionable be- 
cause of its effect on the water when 
it leaks. Electrical systems which 
have been used are costly and have 
been bothered by dampness. Air is 
being used in one new plant in Cali- 
fornia because the equipment is ex- 
posed to the weather and because of 
its cleanliness. With air the question 
of sensitivity of control presents it- 
self. Indication point toward con- 
tinued use of the hydraulic cylinder 
type. 

The venturi type rate of flow con- 
troller has been standard but at 
present many other types including 
overflow weirs are being considered. 
These are manifestations of a trend 
toward reducing the number of me- 
chanical devices in a plant. 


MAINTAINING PUBLIC SUP- 
PORT OF WATER UTILITY 
IMPROVEMENTS by Milton 
Rosen, Pres., Board of Water 
Comrs., St. Paul, Minn. 

An appreciation of public opinion 
is critical to the successful operation 
of a public utility. The organization 
must first work to gain a favorable 
public opinion and then strive at all 
times to maintain it as this favorable 
opinion is something which can very 
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easily be lost. In maintaining this 
good climate, good management and 
active public information program 
are of the utmost importance. The 
public will neither support anything 
which it cannot understand nor can 
its good will be obtained overnight. 


RESEARCH REPORT CHLO- 
RINE IMPURITIES by Thomas 
De Vries, Professor of Analytical 
Chemistry, Department of Chemistry, 
Purdue University, Lafayette, Ind. 
A systematic study of listed meth- 
ods for determining the concentration 
of impurities in liquid chlorine has 
been made. A precise determination 
of total gaseous impurities in chlorine 
can bet made satisfactory with mer- 
cury in a gas buret. A gummy organic 
compound obtained as a residue from 
liquid chlorine has a molecular weight 
of 270, a melting point of 148-152°C, 
and a vapor pressure of 0.004, 0.01 
and 0.64 mm of mercury at 0°, 25° 
and 1000°C, respectively. The freez- 
ing point of chlorine was determined 
as—100.9°C with a platinum resis- 
tance thermometer. The lowering of 
the freezing point in the presence of 
impurities was studied as a method 
of determining ferric chloride and or- 
ganic impurities in liquid chlorine, 
but the method failed because these 
compounds became insoluble as the 
freezing point is approached. A pho- 
tometric method for determining fer- 
ric chloride, with 1-10 phenanthroline 
as a color-forming reagent, was satis- 
factory. Determination of nitrogen 
trichloride is based on the formation 
of ammonia, which can then be de- 
termined at a concentration as low 
as 0.025 mg/d by a pyridine-pyrazo- 
lone reagent. 


RATING WATER SYSTEMS— 
TASK GROUP REPORT, by John 
H. Murdoch, Jr., (Chairman) Con- 
sultant, American Water Works 
Service Co., Philadelphia, Pa. 

In his report Mr. Murdoch stated 
that the task group believes that be- 


Rating Water Systems, Safety Programs 
and Blue Sky Thinking 


A STAFF REPORT 


fore its work can be completed there 
are two essential requirements: (1) 
recognized standards on such consid- 
erations as adequate source of supply, 
quality water, a high-quality distribu- 
tion system, and necessary pressures 
and quantities; and (2) a definition 
of a “unit of service” for water utili- 
ties so that the operating costs in 
manhours and in materials can be 
shown in costs per unit of service. 
The above requirements must be 
met before an approved method of 
grading a local water utility numer- 
ically, on the degree to which it at- 
tains excellence, can be adopted. 


HOW MUCH DOES YOUR AC- 
CIDENT PRICE TAG SHOW, by 
George C. Sopp, Joint System Head 
and Assistant Manager, Dept. of Wa- 
ter & Power, Los Angeles, Calif. 


One major and costly problem 
faced by water utilities is a high ac- 
cident rate, which has kept pace in 
gravity and cost with operational 
problems. Accident prevention is one 
area still remaining in which con- 
siderable economies can be effected. 
The annual accident cost to the na- 
tion is nearly $12 billion, The an- 
nual cost of operation of public 
schools from kindergarten through 
high school is $6 billion. 

Many water utilities do not realize 
how their own accident experience 
compares with that of other com- 
panies in the same field. Sometimes 
the accident frequency may even ex- 
ceed that of the mining and lumber- 
ing industries, two of the most dan- 
gerous occupations. 

Management must provide the im- 
petus in a safety program by plan- 
ning leading, and implementing the 
program until it is a normal activity 
of all employees. 

The Los Angeles Dept. of Water 
and Power has a successful seven- 
point program which consists of: (1) 
weekly meetings of all crews; (2) 
bimonthly briefings of supervisory 





personnel; (3) an organized system 
of job safety instruction for new 
employees; (4) quick dissemination 
of accident news to prevent recur- 
rence; (5) establishment of safety 
committees for planning, participa- 
tion, and investigation; (6) a safety 
sign on each truck, showing daily 
safety records; and (7) awarding 
of a suitable plaque to crews working 
1 year without an accident. 


CHANGES IN 
CONCERNING PUBLIC LIA- 
BILITY, by Gerald Remus, Gen. 
Mgr., Dept. of Water Supply, De- 
troit, Mich. 

In the eyes of the law, it makes no 
difference whether the utility is pub- 
licly or privately owned. It is still 
always liable if negligence can be 
proved. On the subject of proved 
negligence, consideration is given to 
the fact that the transporting of wa- 
ter in itself involves risk; therefore 
there must be faulty installation, im- 
proper operation, etc., in order to 
prove negligence. 

However, present judicial thinking 
is changing somewhat. Recently a 
Michigan court found an “inference” 
of negligence” and the decision was 
awarded to the plaintiff. This “infer- 
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ence” factor will bear further study, 
as it could definitely pose a problem 
for water utility management. 


A QUARTER-CENTURY OF 
PARALLEL OPERATION OF A 
PRIVATELY OWNED AND A 
MUNICIPALLY OWNED UTIL- 
ITY, by Peter C. Karalekas, Chief 
Water Engineer, Springfield, Mass. 

The Board of Water Commission- 
ers of Springfield, Mass., and the 
Turner Falls Power entered into an 
agreement to use one source of sup- 
ply for water and electricity. 

When the project was being 
planned in 1927, consideration was 
given to the possibility of generating 
electricity as well as providing the 
city with a water supply. The city 
agreed to furnish buildings and equip- 
ment, and the power company to 
lease the buildings and equipment, 
provide additional facilities, and make 
a return to the city of $270,000 annu- 
ally, subject to adjustments by the 
city for increasing diversion of water 
for municipal use. The power com- 
pany was permitted to draw water 
based on a schedule of elevations in 
the Cobble Mountain Reservoir for 


each month of the year. 

To date, the design of Cobble 
Mountain Reservoir has been equal to 
every eventuality. 

The agreement has been mutually 
satisfactory and has proved to be a 
most economical one for this munici- 
pality. A comparison of financial 
charges against revenue shows that 
the project has been self-supporting. 


BLUE SKY THINKING—THE 
WATER UTILITY OF THE FU- 
TURE, As seen from the West by 
William R. Seeger, Gen. Mgr. and 
Chief Engineer, Marin Municipal 
Water District, San Rafael, Calif., 
and As Seen from the East by V. A. 
Appleyard, Chief Water Operations, 
Water Dept., City of Philadelphia, 
Pa. 

The title of these papers resulted 
from a discussion in Dallas of a pos- 
sible program of new developments 
in the industry not yet considered. 
“Blue Sky Thinking” is basically 
thinking into the future beyond the 
present, past the immediate future 
and on into the probable. 

Among the many, one recent devel- 
opment by one of the meter com- 
panies is the first “break-through” in 
the industry to enable the transmis- 
sion of meter readings from individ- 
ual locations to a central reading sta- 
tion. Undoubtedly this initial “break- 
through” will be the forerunner of a 
system to be developed in the future 
which will see the readings of various 
meters throughout a 
transmitted to a central recording 
office, at which point through elec- 
tronic devices the consumption on 
each meter will be electronically cal- 
culated and will then combine with 
the current sense-o-matic and IBM 
billing system to prepare individual 
bills and send them out to the con- 
sumers. This development, while at 
the present may seem far in the fu- 
ture, is undoubtedly in the offing and 
the time will come when all meter 
reading, billing, mailing and receipt 
of funds will be handled electronical- 
ly. 

The state of California has just 
experienced the result of “Blue Sky 
Thinking” with the signing of a bill 
by Governor Brown establishing the 
State Water Plan. This is a multi- 
billion dollar program planned to 
bring water from areas of excessive 
rainfall into the southern part of the 
state where rainfall is 


community 


insufficient 
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to provide adequate storage to meet 
the ever-expanding population. 

Other “Blue Sky Thinking” could 
take place along the lines of: devel- 
opment and design of higher pressure 
lines to eliminate needs of large diam- 
eter pipelines—electrification and au- 
tomation of pumping plants—use of 
instrumentation and automation to 
record and control distribution sys- 
tem conditions—and many others. 

Victor Appleyard stated that we 
are faced with a virtual “explosion” 
of population increase in the next 
tweny years. In order to provide the 
tops in service for the results of this 
“explosion”, a so-called “Load Con- 
trol System” must be installed. First 
is an intelligence center—a place 
where we receive instantly, and at all 
times, all abnormalities taking place 
in our systems that would directly af- 
fect the consumers. Let’s add to this 
system a radio two-way communica- 
tions link to reach our distribution 
emergency Then add super- 
visory remote controls to pumping, 
valves, and storage facilities. 


crews. 


With field data currently accurate, 
a fast communications link to reach 
our field forces—plus push-button 
remote controls—we now have a tool 
with which we can intelligently oper- 
ate our system with a minimum of 
trained personnel. The foregoing op- 
eration is now ready for a “shake- 
down” in Philadelphia. Plus the scan- 
ning of all 94 intelligence points at a 
rate of 4 per second to alert us when 
any point goes “off normal’. 

A glimpse into the years 1980- 
2000 was provided by a prediction 
of: Plenty of power; either nuclear 
or atomic energy in small controlled 
packages directly producing electric 
energy; direct conversion of solar 
energy to electricity adequate to op- 
erate a single home completely; de- 
velopment of the fusion process (not 
to be confused with which 
will give unlimited power with no 
worry of depletion of hydrogen and 
no radio-active wastes to handle. 


fission ) 


With the above mentioned devel- 
opments, water could be economically 
purified by taking it apart—breaking 
it down to He and Os, and recom- 
bining it to become a pure and sterile 
product. This should be done ‘on 
stream” without having to have a 
large storage facility. Also, a method 
to propel water by a magnetic repul- 
sion principle—with no machinery 
that requires constant maintenance. 
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A solution to what can be a messy problem is presented in . . . 


Sewage Solids Combustion 


by MARK B. OWEN, Vice President 


Nichols Engineering & Research Corp. 


EDITOR’S NOTE: The problem of sludge disposal first arose in 
1857 when the highest sanitary authority in England proposed 
that “a part of the filth in sewage be removed before discharge 
into streams to prevent their further pollution.” This proposal 
created a problem of such magnitude that sewage treatment proc- 
esses were sought which would produce little or no sludge while 
providing a high degree of purification. To date no processes 
have ever been developed which meets these requirements and 
sludge disposal is a problem still with us. This paper which was 
presented before the New York Sewage & Industrial Waste Asso- 
ciation discusses the design and operation of furnaces for drying 
or burning various types of sludge, their costs and the effects of 


various methods of pretreating the sludge. 


New York, N. Y. 


BTU 
gineering & 


York, N. Y. 


lb. Vice President, Nichols En- 
Research Corp., New 


Vacuum Filter Sludge Cake 


When sludge is to be burned, the 
general practice is to treat the sludge 
with compounds of either calcium or 
iron, or both, and then partially de- 
water the mixture on vacuum filters. 

While the chemicals produce a 
more “filterable” sludge and aid in 
the production of sludges as low in 





@ THE CHEMICAL and 


sometimes the physical character of 


COM POSITION 


sewage solids is governed by the 
source of the sewage and the type of 
treatment process. 

Domestic, or residential, 
will contain some saponifiable grease 
in relatively small quantities. Indus- 
trial sewage frequently carry high 
fractions of both saponifiable and pe- 
troleum base greases which have high 
calorific values. A sample of mois- 
ture-free sewage sludge from 
plant contained over 44 percent 
grease and had a calorific value of 
16,957 BTU/lb of combustible mat- 
ter. 

As the Table 1 will indicate, fresh 
undigested sludges have higher BTU 
values, and require, if any, less fuel 
to maintain combustion than digested 
sludges. 

All the solids removed from sew- 
age contain, or carry, organic mate- 
rials having high heat values. Even 
grit sometimes carries over 50 per- 


sewage 


one 


Table | 


Screenings 


Sludge Heat Values 


Undigested Dry Solids 


°%/, Combustible %/, Ash BTU/Ib 
Combustible 
71.5 

72.6 

79.7 

71.7 


80.0 


Digested Dry Solids 


% Combustible Jo Ash BTU/Ib 


48.0 
48.3 
52.5 
59.6 
49.6 


% Combustible % Ash BTU/Ib 

Combustible 
10,350 
10,000 
10,000 
9,950 
8,990 


80.2 
74.8 
92.0 
84.4 
86.4 





cent organic combustible matter. At 
Milwaukee, for example, over 98,000 
lb of grit was burned that averaged 
54.5 percent volatile which 
solids had a calorific value of 11,400 


Grease, & ‘Stimmings 
Grit 


solids 


Other Solids 


%, Combustible 


88.5 
33.2 


BTU/Ib 
Combustible 


16,750 
10,140 
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MULTIHEARTH DRYING furnace flow sheet 


moisture as 65 percent, they also in- 
crease the ash content, thereby de- 
creasing the combustible fraction and 
the calorific value per pound of dry 
solids delivered to the furnace. 

The theoretical effect of chemicals 
on the fuel value of a sludge which 
before treated with chemicals, con- 
tained 60 percent volatile matter, is 
illustrated in the following computa- 
tions ; 


Untreated sludge— 

Volatiles — 60% 

Ash — 40% 
Chemicals, percent of dry solids— 

Lime — 95% CaO 

CaO — 10% 

Fecls — 3% 
Vacuum filter cake— 

Moisture — 72% 


One hundred pounds of dry sew- 
age solids treated as above will be- 
come a mixture containing the fol- 
lowing quantities of materials : 


Sewage volatiles — 60.0 lb 
Sewage ash — 40.0 
CaO — 100 
FeCl, — 3.0 


Lime inert — 05 


— 113.5 Ib 


Theoretically the above chemicals 
could react to form either calcium 
carbonate or calcium hydroxide, and 


Total 








COMMSE SCRETMMOS 





ferric hydroxide. These solids in wet 
sludge leaving a vacuum filter at 72 
percent moisture might have the fol- 


lowing analysis: 


60.0 Ib 
Sewage ash 40.0 
Ca(OH)» 11.1 
Fe(OH), 2.0 
Lime inert 0.5 
292.1 


Sewage combustibles 


Moisture 


Total 405.7 |b 


The dry solids in the filter cake 
are now 52.9 percent volatile matter 

-a decrease of 7.1 perecent from the 
original 60 percent. 

Theoretically, under optimum con- 
ditions of temperature and time, the 
hydroxides of calcium and iron will 


break down in accordance with the 
following equation : 


Ca(OH). + heat ~ CaO + HO 
2Fe(OH)s + heat > FeO; + 3H:O 
If these reactions occur in the fur- 
nace, the resulting ash contains: 

Sewage ash - 40.0 Ib 
CaO - 10.0 
FesOxz — 1.5 


Lime inert - 0 


Total 


FLOW SHEET of multihearth furnace for burning sludge 


lf one half of the FeCl, dose is 
taken as FeosOg (ash), or 1.5 Ib, and 
added to the original quantities of 
dry inert materials, the total equals 
52 Ib exactly as in the tabulation im- 
mediately above. 

Since these reactions may not be 
carried out to completion in a sludge 
burning furnace, the chemicals added 
can be considered as ash. 

If the original dry sewage solids 
had a calorific value of 6,660 BTU /lb, 
the addition of chemicals, as ash, low- 
ers this heat value to 4,800 BTU/Ib, 


or a reduction of 27.3 percent. 


The Herreshoff Sludge Furnace 

Furnaces are available having 
sludge burning capacities ranging 
from 200 lb/hr to over 8,000 lb/hr 
of dry solids. Roughly the 24 hour 
ratings would be from about 9 tons 
to 300 tons of filter cake per day. 

Since the capacity is related to 
hearth area, the furnaces are designed 
with various diameters and with a 
varying number of hearths. The 
smallest furnace is a 93” OD, 4 
hearth unit; the largest is 22’3” OD 
with eleven hearths. 

The hearths are constructed of high 
heat duty fire brick and special fire 
brick shapes. The upper, or No. 1 
hearth in furnaces having an even 
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number of hearths, has a central open- 
ing or port through which sludge 
passes to the second hearth. The up- 
per hearth in this case is termed an 
in-feed hearth; and the second, or 
next lower, an out—feed hearth. 

The top, or No. 1 hearth of fur- 
naces having an odd number of 
hearths, is an out-feed hearth; and 
the next lower, or No. 2 is an in-feed 
hearth. 

Out-feed hearths have ports or 
drop-holes around the periphery of 
the hearth through which the sludge 
passes to the next lower in-feed 
hearth. 

The central circular opening of the 
in-feed hearths are constructed to 
leave a large clear opening between 
the edge of the hearth and the wall 
of the shaft. The ports of the out- 
feed hearth are constructed to provide 
openings all around the hearth which 
permits a well distributed supply of 
sludge to drop to the next lower 
hearth and tend to regulate gas ve- 
locities. 

Two doors are generally provided 
at each hearth, fitted to cast iron 
frames having machined faces to pro- 
vide reasonably tight closures. An ob- 
servation port with closure is provid- 
ed in each door. 

Since the furnace may operate at 
temperatures up to 2000°F., the cen- 
tral shaft and rabble arms are effec- 
tively cooled by air supplied in regu- 
lated quantity and pressure from a 
blower discharging air into a housing 
at the bottom of the shaft. 

The central shaft is an iron column 
cast in sections. The sections en- 
closed by the furnace have a tubular 
inner column called the “cold air 
tube.” The annular space between 
the inner tube and the outer wall of 
the shaft exposed to furnace heat, 
serves as a passageway for hot air 
and is referred to as the “hot air 
compartment.” 

The shaft rotates upon a hardened 
steel button set within a step bearing 
and is supported at the top by a sim- 
ple sleeve bearing. It is motor driven 
through means permitting adjustment 
of speeds of from about one-half to 
one and one-half revolutions per min- 
ute. 


’ 


Two or more rabble arms are con- 
nected to machined arm sockets in the 
shaft at each hearth. Each rabble arm 
is constructed with a central tube for 
the purpose of conducting air from 
the “cold air tube” of the central shaft 
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to the extreme end of the rabble arm, 
thence back through an outer air 
space in the arm to the shaft and 
through passages opening into the hot 
air compartment of the central shaft 
from which it may be discharged to 
atmosphere or returned to the bot- 
tom hearth of the furnace as pre- 
heated air, for combustion purposes. 

Rabble arms and teeth used in the 
high temperature zones are cast of 
chrome-nickel-iron. Rabble teeth are 
cast with a dovetail button that 
loosely fits the dovetail groove along 
the underside of the rabble arm and 
designed so that when all teeth are 
in place, each tooth is automatically 
set at its correct angle upon the arm. 


Furnace Operation 


The multiple hearth furnace con- 
tains no open burning grates and is 
unlike other furnaces for burning 
wastes. Moreover, since this furnace 
has superposed hearths whereon sew- 
age solids move progressively 
through a drying and burning zone 
and, as ash, through a cooling and 
heat exchange zone, temperatures of 
the combustion gases at various 
points in the system are not compar- 
able to those occurring at apparently 
similar points in conventional refuse 
furnaces. 

When the furnace is in operation, 
sludge enters the top hearth through 
a hopper equipped with counter-bal- 
anced flap gates. If the top hearth is 
an in-feed hearth, the feed hopper is 
near the periphery; if the top hearth 
is an out-feed hearth, the hopper 
is located near the center shaft. 

The revolving rabble arms to which 
are attached “in” rabble teeth, on an 
in-feed hearth, transmit the sludge 
across hearth No. 1 to the large cen- 
tral opening through which it drops 
to hearth No. 2. On hearth No. 2 the 
rabble arms with “out” rabble teeth 
transmit the sludge to the peripheral 
ports through which it drops to 
hearth No. 3. From here the sludge 
moves as on hearth No. 1 and so on 
through the furnace to the ash dis- 
charge port on the bottom hearth. 
Sludge is moved forward and inward, 
or outward, by the angle and direc- 
tion of the blades of the rabble teeth. 

In its travel across the hearths, 
sludge is constantly being turned and 
broken into smaller particles by the 
rabbling action produced by the rotat- 
ing rabble arms. Thus a maximum 


A SEVEN HEARTH UNIT handling 108 
tons of filter cake per 24 hr. 


sludge surface is exposed to the hot 
furnace gases that induce rapid and 
complete drying and burning of 
sludge. 

The rabbling action also forms 
spiral ridges of sludge on each hearth. 
The surface area of these ridges 
varies with the angle of repose of the 
sludge, and this angle varies with the 
moisture of the material. In any 
case, the surface area of sludge ex- 
posed to the hot gases is considerably 
greater than the hearth area. Thus 
an effective area of as much as 130 
percent of the hearth area is pro- 
duced. 

While the rabbling action provides 
significant solids-gas contact time on 
the hearths, the overall contact time 
is actually greater still, due to the 
fall of the sludge from in-hearth and 
out-hearth ports through the counter- 
current flow of hot gases. 

The gas flow during sludge burn- 
ing is upward through the Herreshoff 
furnace, or counter-current to the 
downward flow of solids. From an 
out-hearth, the gases flow upward 
through the inner drop hole of the 
hearth above, and across the sur- 
face of that hearth over to and 
through the peripheral drop holes of 
the next out-hearth above, thence 
through and across the remaining 
hearths to the furnace gas outlet. 
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When burning a normal load of 
sludge a Herreshoff furnace will pro- 
vide three rather distinct zones: 


a. Two or more upper hearths on 
which a major portion of free 
moisture is evaporated. 


more intermediate 
hearths on which sludgeburns 
producing temperatures exceed- 
ing 1500°F. 


. Two or 


*. A bottom hearth that serves as 
an ash cooling zone and in which 
preheated air from the control 
shaft is admitted when required, 
utilizing heat that would other- 
wise be wasted. An exchange of 
heat takes place between hot 
ash and cooler incoming air. 


Grit and Screenings Disposal 


At the Jones Island, Milwaukee 
sewage treatment works, one Herre- 
shoff furnace burns 50 to 60 tons of 
screenings and grit daily. During an 
official test, the characteristics of the 


solids burned were as shown in table 
2. 

“As fired”, the mixture averaged 
26.1 percent combustibles, 52.5 per- 
cent moisture, and 6,625 BTU/Ib. No 
fuel was required to maintain high 
temperature combustion. 

The multiple hearth furnaces in 
the Detroit sewage treatment plant 
have been burning grit, grease and 
sludge for many years. For the 10 
year period prior to July 1, 1955, the 
materials burned were as shown in 
table 3. 

The fuel oil required to burn these 
solids, during the 10-year period av- 
eraged 0.11 gallons per ton of wet 
solids, or 0.33 gallons per ton of dry 
solids. 


Operating Temperatures 

When burning sludge or any simi- 
lar fuel, a measure of the work done 
by the heat energy in evaporating 
moisture is given by the drop in tem- 
perature of the hot gases between the 





Table 2 
Solids Characteristics 


Tons 
per yr. 
17,812 
1,721 
172,73) 


Grits 

Grease 

Sludge 

Weighted average 


% Volatiles °%, Ash *%, Moisture 


17.7 
59.6 
18.7 
18.9 
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combustion zone and the gas outlet 
of the furnace. The temperature of 
the gases of combustion in a boiler 
furnace may average 2000°F., but by 
giving up heat to the boiler, may 
leave the furnace at 500°F. 

Similarly, a multiple hearth sludge 
furnace may generate gas tempera- 
tures in the combustion zone, exceed- 
ing 1500°F. These gases in sweepin 
over the wet cold sludge in the drying 
zone, perform useful work, in givin 
up a considerable portion of their 
heat content for evaporation of mois- 
ture. In this heat exchange the gas 
temperature frequently drop to 
500°F. at the gas outlet. But while 
this exchange of heat evaporates an 
important percentage of sludge mois- 
ture, it does not raise the sludge tem- 
perature higher than about 140°F. 
because the moisture evaporated 
tends to cool the mass it leaves. No 
significant quantity of volatile matter 
is driven off, and hence no obnoxious 
odors are produced. Generally speak- 
ing, when fuel is required to maintain 
combustion in a multiple hearth fur- 
nace, a gas outlet temperature above 
900°F. indicates too much fuel is 
being burned. 

The tabulation of furnace operat- 
ing temperatures, Table 4, and as 
recorded at the Marietta, Ohio plant, 
not only illustrates the results of ex- 
cellent furnace operation, it clearly 
pictures normal thermal conditions. 


Combustion of Unfiltered Liquid 
Sludge 


Reduction of undigested and di- 
gested sludges in Herreshoff furnaces 
has been practiced in many plants for 
more than twenty years. These oper- 
ations are fairly well known and the 
results well documented. During the 
same period raw unfiltered liquid 
sludges have been burned in two Ohio 
cities for over 15 years. These fur- 
naces incorporated no special features 
for handling liquid sludge other than 
the sludge feeding arrangement and 
the addition of extra fuel burners. At 
Piqua, Ohio, one of the two places 
where liquid sludge was burned, the 
solids content varied between 8 and 
17 percent. 

Based on the experience and rec- 
ord of these Ohio installations, we 
are now preparing to build by con- 
tract, under supervision of The Ches- 
ter Engineers of Pittsburgh a 16’'9” 
OD 7 hearth furnace designed to util- 
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ize exhaust gases from a refuse in- 
cinerator, and/or natural gas, to burn 
6,200 lb/hr of undigested sludge at 
88 percent moisture and with dry 
solids averaging 70 percent volatile 
matter. The calorific value of the 
sludge is expected to average 12,000 
3TU/Ib of volatile solids. 

The waste gases from the refuse 
burning furnace are estimated to have 
an average temperature of 1400°F. as 
received at the sludge furnace. At this 
temperature, and based on a conserv- 
ative heat balance, about 26,000 cfm 
of gas will be utilized. 

To assure good distribution of 
waste heat throughout the various 
zones of the multiple hearth furnace, 
a manifold type vertical cylindrical 
chamber will be provided with damp- 
ered flue connections to five of the 
seven furnace hearths. 

This heat distribution chamber will 
also be equipped with natural gas 
burners, automatically regulated to 
augment the heat in the waste gas 
if the temperature of that gas falls 
below 1400°F. 

The sludge furnace will also be 
equipped with natural gas fuel burn- 
ers so that sludge may be burned 
whether or not waste gas is available. 

Although the furnace will be con- 
stantly flooded with gases entering 
at 1400°F. the gases leaving the top 
hearth are expected to average 
900°F. These exhaust gases will flow 
through an enlarged chamber 
equipped with fuel gas burners ca- 
pable of releasing about 5 million 
BTU/hr. Thus, if ever required, the 
stack gases may be subjected to the 
high flame temperatures—2000°F. or 
higher, of burning natural gas. 

While the combustion of very high 
moisture sludges in multiple hearth 
furnaces is attended by a minimum, 
and frequently insignificant quantities 
of particulate matter in the exhaust 
gases, a baffled wet spray chamber 
will be provided to assure cool clean 
stack gases. 

In lieu of the tall brick or steel 
chimney commonly associated with 
waste burning or steam producing 
furnaces, the spray chamber emitting 
gases under 600°F. permits the use 
of an induced draft fan and a rela- 
tively short stub steel stack. 

Electrical energy const:ption for 
this operation is warranted to be less 
than 55 kwh. 

When one ventures to estimate 
operating costs of any municipal facil- 
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Table 3 
FURNACE FEED 


As received 
Ib. 


Coarse screenings 13,209 
34,775 
98,549 


9,407 


Fine screenings 
Grits 
Chaff 


Dry Solids Btu/Ib. 


Moisture 
~% Vol. 
66.4 74.8 25.2 
54.7 80.2 19.8 
54.5 52.1 479 
5.1 67.0 33.0 


% Ash as rec'd. 


2,510 
3,760 
2,700 
6,170 





+ 


te 155,940 
Weighted average 


52.5 60.7 39.3 3,150 





ity, one treads on thin ice. However, 
in the case of the project discussed 
herein above, it is the writer’s per- 
sonal opinion that under the optimum 
conditions contemplated, the cost of 
operating and maintaining these facil- 
ities will be in the neighborhood of 
$10.00 per ton of dry solids—surely 
less than $12.00 per ton. 

In view of recent advances in the 
art of thickening sludges, there may 
be other instances where the combus- 
tion of concentrated sludge can offer 
important economic advantages, eith- 
er by the use of commercial fuel, 
waste high temperature gases or a 
combination of both. 


Sludge Drying 

When a multi hearth furnace is to 
be used for drying sludge, a gas out- 
let, in addition to the one at the top 
hearth, is provided at the bottom 
hearth. During drying operations the 
top gas outlet is closed by a damper 
and the lower one opened by a damp- 
er. By this arrangement, gases are 
down-drafted and travel concurrently 


through the furnace with the drying 
solids. 

Since the sludge is wettest on the 
top hearth most of the heat for drying 
is released at that level. As the solids 
and gases move downward through 
the furnace, the gases become cooler 
and the solids become drier. At the 
point of exit from the furnace, the 
gas temperature will be about 300° 
to 350°F., and the solids temperature 
about 100°F 


In the very moist atmosphere of 
the top hearth, it is sometimes diffi- 
cult to release all the heat at that 
point that is required to dry all the 
sludge. This problem is eliminated 
in the furnace—dryer by providing 
a chamber above the top hearth, 
which is in fact two chambers—a 
fuel combustion chamber and a gas 
reheating chamber. 


The hot air and gases released in 
the dry atmosphere of the combustion 
chamber by fuel burners, are drawn 
down through the center drop-hole 
and across the wet sludge being fed 
into hearth No. 1, and thence across 





Table 4 


Operating Temperatures 
Marietta, Ohio 


Gas 
Outlet 


700 
740 
700 


Hearths Shaft 
3 Cooling Air 


1180 480 
1250 520 
1150 480 
1250 500 
1170 500 
1230 490 
1160 470 
1130 500 
1200 

1250 

1250 
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FURNACES AT THE Indianapolis Sanitary District 


the hearths below, concurrently with 
the sludge. 

With the burners thus located, it 
will be apparent that the flames can 
not be seen by the sludge, and for 
this reason the sludge will not be di- 
rectly exposed to the radiant heat of 
the flames. Also, the hot gases in and 
about the flames will have oppor- 
tunity to become thoroughly mixed to 
form volumes of gas of uniform tem- 
perature before passing down through 
the center drop-hole of the combus- 
tion chamber into contact with the 
sludge. Thus, any tendency to over- 
heat the sludge by regions of exces- 
sively hot gases will be avoided. 

The gases and vapors, after passing 
through the furnace across the vari- 
ous hearths, are drawn through a 
duct to the reheat chamber. This 
chamber is provided with refractory 
haffles positioned to provide a tor- 
tuous path for the gases passing 
through the chamber. Fuel burners 
are located so as to project high tem- 
perature flames into the somewhat re- 
stricted gas passages located at the 
ends of the baffles. 

The gases passing through the re- 
strictions are not only subjected to 
turbulence but to the high temper- 
ature treatment of the flames, causing 
decomposition of any odoriferous 
gases or ignition of fine particulate 
matter that may be present. 

To insure turbulence, mixing and 
remixing of the gases, a firebrick 
checkerwork wall extends across the 
chamber and the path of the flow of 


gases. 

One or two dampered openings are 
provided through the dividing wall of 
the two chambers, the dampers being 
controlled manually, or automatically 
by thermostatic means actuated by 
the temperature on any one of the 
hearths as desired. Thus when the 
temperature rises to a predetermined 
point the dampers may be manually 
or automatically opened to quickly 
discharge hot gases from the combus- 
tion chamber into the reheat chamber, 
thereby minimizing the further flow 
of hot gases down into the furnace. 

Sludge drying is mainly a process 
for evaporating water. Since the end 
products of the process are similar 
temperature-wise in all processes of 
drying that may be used, there should 
be little or no difference in the 
thermal efficiencies of such processes 
or systems. 

Mechanically, there are wide dif- 
ferences in equipment and the meth- 
ods of solids handling that produce 
very great differences in the physical 
character of the end product. 

Thermal efficiencies being equal 
there remain only the labor, power 
and maintenance factors by which the 
economics of drying sludge may be 
measured. 

Practically and economically, it 
would appear logical that any drying 
system should also incorporate burn- 
ing facilities. Such means permits 
complete disposal at all times of not 
only sludge but grit, grease and 
screenings as well. 


Conclusion 


The cost of burning sewage solids 
varies with the physical and chemical 
character of the solids; and these 
variations stem principally from the 
type of sewage, the treatment process 
employed, and by the presence or 
omission of certain steps in the proc- 
ess. 

Solids entering the treatment 
plants contain the highest heat value ; 
during aeration and/or digestion a 
considerable portion of the heat value 
is lost. When these solids are chem- 
ically treated prior to partial dewater- 
ing on vacuum filters, the heat value 
is diluted further. 

Generally speaking, man-hours of 
labor vary widely throughout the 
country. Some communities require 
the presence of two men on all oper- 
ations for safety reasons; a sound 
policy in any activity. On the other 
hand there are innumerable opera- 
tions presided over by only one per- 
son for an entire working shift. Fre- 
quently furnace operating costs in- 
clude the full time of one man per 
shift, whereas more than one-half of 
his time may be expended otherwise. 

Maintenance items are frequently 
the subject of much controversy. If 
municipalities were permitted to ac- 
cumulate unexpended maintenance 
funds that are arbitrarily set up as 
a percentage of the first cost, many 
pieces of equipment could be com- 
pletely re-built every 10 or 15 years. 
As everyone knows, a new machine 
may cost $100 to maintain the first 
year, and $1000 during the fifth year. 
How then should one establish a real- 
istic annual maintenance fund? 

When all costs—operation, main- 
tenance and debt service are consid- 
ered, undoubtedly there will be many 
plants, where primary treatment only 
is required, that could economically 
justify the burning of concentrated 
undigested sewage solids, and many, 
the burning of filtered fresh sludge. 

Since a little over half of the mul- 
tiple hearth furnaces operating in 
sewage plants are burning digested 
sludges, there unquestionably are 
many places where neither of the first 
two methods would be applicable. 

The combustion of sewage sludge 
in Herreshoff furnaces has now been 
practiced for 24 years, during which 
time smokeless and odorless inciner- 
ation of these solids has been proved 
beyond a doubt. 
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The results of a full scale testing is reported on a 


Simplified Rapid Sand Filter System 


by H. E. HUDSON and GEORGE HAZEY, 
Partner, Hazen and Sawyer, Engineers New 
York, N. Y. and Superintendent Water De- 
partment, Wyandotte, Mich. 


EDITOR’S NOTE: Conventional filter design calls for a constant 
rate of flow through the filter bed. Since the pores of the filter 
are subject to the plugging action of the removed material the 
rate of flow and velocity through the open pores increases as the 
filter run progresses. This article reports the results of-a testing 
program on filters which were equipped so that the velocity 
through the pores was kept below a predetermined rate. The data 
collected from a year’s operation of two filters, one which was a 
constant rate unit and the other declining rate (constant pore 
velocity) show 22 percent longer runs and a 20 percent reduction 
in effluent suspended material when the declining rate approach 


is used. 


@ IMPROVING PUBLIC health by means 
of improvement of filtered water qual 
ity was the objective of the trial run 
of a revised system of rapid sand fil 
tration that began in August 1957 at 
the Wyandotte, Michigan, filtration 
plant. Studies in filtration theory had 
led to the conclusion that filtered wa- 
ter quality would be improved by de 
signing flow-limiting filter control 
equipment so that the rate of filtration 
through the filter would decline as 
the filter became clogged.’ 

The work was based on the premise 
that the quality of water is dependent 
on the velocity in the pores of th 
rapid sand filter. Under the limiting 
design condition of severe floc pene 
tration, as a filter gets dirty, build 
ing up head loss in the sand, the plug 
ging action of the removed sediment 
causes a decline in the hydraulic avail 
bility of pores. If the water is forced 
through the filter at a constant filtra- 
tion rate, the velocity in the pores in 
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creases. As the pore velocity in 
creases, the floc in the filter influent 
is pushed further into the sand. When 
the velocity in the pores reaches a 
critical value, the floc breaks through 
the bed resulting in a sharp increase 
in the turbidity of the filter effluent. 

In the conventionally designed 
plant, the water is forced through the 
filters with a continually-increasing 
velocity: i.e., the pore velocity starts 
quite low and is caused to build up 
until the run is terminated by back- 
washing. The Wyandotte trial setup 





H. E. Hudson George Hazey 


was designed to limit the velocity 
through the pores instead of through 
the sand as a whole. This was done 
by inserting an orifice plate in the 
line, in place of the rate controller. 
When the sand is clean, the filtration 
rate is restrained by the orifice. As 
the filter clogs, the rate slows down 
so that the pore velocity remains be- 
low the predetermined safe limit. 


Experience in Using Variable Filtration 


From August 1949 to January 1950 
the Howard Bend Plant in St. Louis, 
Mo., was operated on a variable filtra- 
tion rate scheme. The rate controllers 
were set to limit the maximum rate to 
4 gpm/sf. Below this rate, filter pro- 
duction was restrained only by the 
clear well level, which was kept high 
in order to hold filter output to the 
rate required by the high lift pumps. 
Turbidities were measured with the 
St. Louis turbidimeter, and the results 
given in Table 1 were obtained.? 

The data in Table 1 show that bet- 





Table | 
Effect of Filter Operating Method on Effluent Turbidity 





Months 


Aug.-Jar 
Feb.-July 
Aug.-Jan 
Feb.-July 


955.56 


Turbidity 


Method of y/ 
Operation 


Applied Effluent Removel 


Variable-Rate ; f 98.3 
Constant-Rate : ' 98.2 
Constant-Rate ; r 974 
Constant-Rate t ’ 96.9 








THE WYANDOTTE WATER WORKS the scene of the test program. 


ter removal of turbidity was obtained 
with variable-rate operation than with 
the usual constant-rate setup. No coli- 
form organisms appeared in the fil- 
tered water at any time. Following 
this test, the Central Plant of the St. 
Louis County Water Co. in 1953 was 
expanded on a variable rate design. 
The rate controllers are set for a 
maximum of 4 gpm/sf. Below this 
rate, the flow through the filters is 
determined by the amount of water 
required in the system. The turbidity 
of each filter effluent is measured ev- 
ery 2 hours with a St. Louis turbidi- 
meter, and remains below 0.2. The 
filters are washed every 42 to 72 
hours, or whenever turbidity rises 
above 0.2. A turbidity above 0.2 is 
deemed a breakthrough. The watch 
against breakthroughs is particularly 
important for the older filters that 
have remained on constant-rate op- 
eration.® 


Authorization for Tests 


A variable-rate method of opera- 
tion was considered for use in the 
Wayne County, Michigan, water sup- 
ply system, construction of which be- 
gan during 1959. T he County filtra- 
tion plant is designed so that the fil- 
ters can be operated either in the con- 
ventional manner at constant rates of 
filtration, or with variable rates lim- 
ited by clearwell levels and orifices. 
To determine whether the latter sys- 
tem would be acceptable, the Wayne 
County Board of Road Commission- 
ers through its Sanitary Engineer, 
A. T. Kunze, authorized the conduct 
of a series of tests to evaluate the two 
systems in direct comparison. 


The Wyandotte Plant 


The Wyandotte plant takes water 
from the Detroit River at a location 


not far from that adopted for the 
Wayne County plant. The original 
6 mgd Wyandotte plant had 6 filters. 
Four additional 1 mgd filters were 
added in 1950. It has been necessary 
to operate at rated filter capacity on 
peak summer days, which amounts 
to operation of pretreatment facilities 
at 167 per cent of their original rat- 
ing. The plant includes a baffled mix- 
ing basin and around-the-end settling 
basins, whose detention times are 8 
minutes and 2% hours, respectively, 
at 6 mgd. Settling basin loading is 
1190 gpd per square foot at the 6 mgd 
rate. 

Average raw water turbidity for 
this plant is less than 10, and settled 
water turbidities range from 1 ppm 
to 3 ppm. Median coliform index in 
the raw water is 4400 per 100 ml. 
Phenol concentrations are occasion- 
ally experienced up to maximum val- 
ues of 50 ppb. The incoming water 
is treated with an average dose of 2 
ppm of chlorine, which is manually 
controlled on the basis of data from a 
residual chlorine recorder and ortho- 
tolidine determinations on water from 
the mixing basin after a chlorine con- 
tact time of approximately 5 minutes. 
At the inlet to the mixing chamber 
alum is added in dosages averaging 
9 ppm, and ranging from 8 to 20 ppm, 
depending on the character of the raw 
water. Chlorine dioxide is added to 
the settled water in dosages ranging 
from 0 to 0.30 ppm as NaClOs. The 
chlorine dioxide dosage is adjusted 
in relation to the chlorine demand as 
shown in Table 2: 

The filters are conventional rapid 
sand units equipped with mercury 
float gages and direct-acting rate of 
flow controllers that are usually set 
at the 1 mgd design rate. Total avail- 
able head for filtration from settled 
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water level to usual maximum clear 
water level is approximately 11 feet. 

Over the years sirice 1918, when 
the plant was originally built, coarser 
sand has been used for replacements 
and additions, so that the effective 
size of sand in these beds is about 0.7 
mm according to determinations made 
in 1949. Sieve analyses of samples of 
the top 6 inches of the beds indicate 
that there is some variation in sand 
size from bed to bed. Filters used in 
the experimental work had been re- 
built during the first half of 1957. 
The original perforated pipe under- 
drain system had been replaced with 
Leopold bottoms, and the gravel and 
sand screened and carefully replaced. 





Table 2 


Raw Water 
Chlorine Demand 


NaCLO: Dosage 
(Ib Cl./mg) 


(Ib/mill gal) 
5 .060 

| C .100 

2 1.800 

25-30 2.000 

30-35 2.500 


As a means of maintaining good 
filter bed condition, filter runs are 
terminated at 30 hours or at a 5-foot 
loss in head, whichever comes first. 
Filter runs of less than 24 hours are 
rarely experienced in this plant. 

The filters are not equipped with 
surface wash. Routine operation at 
Wyandotte calls for ‘“mud-balling”’ 
the filters five or six times per year. 
In this process, beds are drained, and 
the sand surface is agitated by the jet 
stream from a 34-inch hose equipped 
with a 34 hose nozzle. During the test 
period there was no evidence whatso- 
ever of clogged masses within the fil- 
ter beds, and mud-balls did not exceed 
¥g-inch diameter at any time. The 
beds remained in excellent operating 
condition throughout the test period 
of more than a year. 

The plant has 4.5 mil gal of filtered 
water storage, which enables it to 
handle peak high lift demands of 16 
mgd satisfactorily. 

Because of the considerable fluctua- 
tions in raw water chlorine demand 
and coliform counts, close control 
over plant operation is maintained. 
Table 3 shows the normal schedule 
of control tests which the operating 
personnel conduct around the clock. 

In 1957 the bacterial analyses of 
the treated water were as given in 
Table 4. 
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Wyandotte has collaborated with 
the U. S. Public Health Service in 
evaluation tests on the membrane fil- 
ter technique which have given re- 
sults establishing that the above val- 
ues, which were determined by stand- 
ard methods, are quite accurate.‘ 


Testing Effluent Quality 


Prior to the authorization of the 
test program, conferences were held 
with representatives of the Michigan 
Department of Health. A comprehen- 
sive test procedure involving excep- 
tionally frequent bacterial, turbidity, 
residual chlorine, and other determi 
nations of the filtered water from the 
test filters was established. This pro 
gram included such features as sam 
pling for turbidity and bacteria every 
30 minutes during the first runs, and 
subsequently cutting down to not less 
than one such determination for each 
run. Filtered water turbidities from 
the filters were measured at least once 
each shift by using the St. Louis tur 
bidimeter with standards prepared 
weekly from chlorinated settled raw 
water, standardized against a Bunsen 
spot turbidimeter and against a Baylis 
turbidimeter using standards prepared 
in accordance with Standard Methods. 

An American Instruments Co. re- 
cording microphotometer was pur- 
chased by the Wayne County Road 
Commission and put into routine use 
on the test filters, operated one week 
on one filter and one week on its com- 
panion, in rotation, throughout the 
series. It proved necessary to clean 
the cell of this unit weekly despite 
the fact that the turbidity of the fil- 
tered water seldom exceeded 0.3. The 
instrument appeared to be accurate to 
0.01 turbidity units, and when the cell 
was kept clean, it appeared to be sen- 
sitive to +0.001 turbidity units. 

Each of the test filters was equipped 
with a cotton-plug filter unit for de- 





Table 3 
Schedule of Control Tests 


Analysis 

Turbidity: 

Raw 

Settled 

Filtered 
Residual Chlorine: 

Mixing Chamber 

Final Effluent 
Alkalinity 
Coliform Analysis: 

Raw 

Filtered 


Frequency 


2 hours 
each shitt 


each shift 
hourly 
daily (1) 


| sample daily 
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THE RECORDING microphotometer in 


termination of flocculated suspended 
material in the effluent. The results 
obtained indicated that colloidal ma- 
terial may also have been trapped by 
these units. The cotton-plug filter 
devices were manufactured by the 
Valve and Primer Corp., Chicago. 
They were operated in the early 
stages of the work at approximately 
65 ml per minute, which was later 
cut down to 40 ml per minute in order 
to permit them to operate for a week 
without changing plugs. Two grams 
of cotton was the standard plug used. 

The numerous turbidity measure- 
ments made enabled cross-correla- 
tions to evaluate the accuracy of the 
various methods of measurement. The 
bunsen-spot turbidimeter (Hellige) 
seemed accurate above | turbidity 
unit but now below this level. The 
St. Louis unit appeared to give fair 
results in the range of 0.05 to 0.4, 
and the recording microphotometer 
seemed to be very precise throughout 
the range we worked in (from 0.03 
to 0.70). The data from the cotton 
plug filters appeared to be utterly 
trustworthy: they could be measured 
to 0.001 ppm, and appeared to be 
absolutely reliable to 0.01 ppm. 

Baylis has stated® that differences 
in behavior of individual filters are 
difficult to detect with optical turbidi- 
meters, but that small significant dif- 
ferences can readily be measured by 
the cotton plug unit. 


Filters Used in Test 


While the ultimate scheme of vari- 
able rate filtration would include mas- 
ter control of all filters by control of 
the total available head, as was done 


operation. 


at St. Louis, this scheme was not 
practicable at Wyandotte for the test 
period. The test filters were operated 
continually wtih total available head 
at 11 feet or more. Design filtration 
rate for the Wayne County plant is 
2.56 gpm per sq ft. Accordingly one 
of the Wyandotte filters, equipped 
with the conventional rate controller, 
was set to operate at approximately 
this rate, and was maintained in con- 
tinuous operation beginning August 
1957. At the same time, in a second 
unit, the rate controller was removed 
and replaced with an orifice plate 
which permitted a maximum rate of 
flow of approximately 2.65 gpm per 
sq ft when the filter was clean, and 
which created a declining rate as the 
head loss increased so that the average 
rate of filtration, when the filter was 
operated to about 5-foot head loss, 
would be approximately 2.5 gpm. 
This unit was operated continuously 
in parallel with the conventional unit. 

During the course of the test pro- 
gram, in order to carry the test work 
beyond the proposed design point, a 
third filter using the fixed-orifice 
control was placed in operation at an 
even-higher rate of filtration. As be- 
fore, especially detailed tests were 
conducted at the start of operation 
of this unit. 





Table 4 
Coliform Determinations 


Filtered Water Distribution System 
Number of 
Samples 
Positive 


Presumptives | tube 5 tubes (2 samples) 
Confirmed 0 5 tubes - 


728 347 





Results Obtained 


The great bulk of the determina- 
tions was made by the staff of the 
Wyandotte plant. In general, repre- 
sentatives of the engineers spent one 
day per week at the plant, changing 
cotton plugs, preparing turbidity 
standards, running spot check analy- 
ses, and making special measure- 
ments. Cotton plug measurements 
were made by Harold Leonhard of 
the Wayne County Road Commission 
staff. 

Table 5 summarizes the significant 
data for the test period of twelve 
months beginning September 1, 1957. 
A large volume of information was 
collected during the course of the ex- 
periments, much of which is still be- 
ing analyzed. The data given in Table 
5 are sorted into two consecutive time 
periods. The first, from August 1957 
to May 1958, covered the initial phase 
of operation. By May 1958, it had 
been determined that there were dif- 
ferences in sand size between the 
filters; and the variable rate unit had 
consistently demonstrated superiority 
with respect to filter runs, wash wa- 
ter, and water quality. It was con- 
sidered possible that this behavior 
might have been attributed to differ- 
ences between the two filter beds. For 
that reason, the rate controller was 
removed from the constant rate unit 
and transferred to the filter that had 
been the variable rate unit, and vice 
versa. The results for the period June, 
July and August 1958 are, therefore, 
for the same pair of filters with their 
methods of operation reversed. The 
data show the effect of the difference 
in sand size between the two beds. It 





Table 5 
Summary Test 


Length of Filter Run—Hours 
September——May 
June—August 


Effluent Turbidity, 
Cotton Plug Filter—ppm 


September-—May 
June—Audgust 


Rate of Filtration— 
gpm/square foot 


September-—May 
June—August 


is clear that the unit that was first 
used for variable rate operation had 
finer sand than the one used for con- 
stant rate operation. After switching 
the control gear, results continued to 
favor the variable rate unit, and 
though the difference in clarity of ef- 
fluent narrowed, the margin between 
filter runs widened even more. 
Rates of filtration on the two prin- 
cipal test units were very nearly 
equal. The overall averages show that 
filter runs on the variable rate unit 
were 22 percent longer than on the 
constant rate unit, and the wash wa- 
ter requirements were accordingly 
smaller. Most important observation, 
however, was that the concentration 
of suspended material in the filtered 
effluent from the variable rate unit 
was uniformly about 20 percent lower 
than from the constant rate unit. The 
effluent quality from the variable rate 
unit was better than that of the con- 
stant rate unit in 61 of the 63 pairs 
of cotton plug determinations made 
during the series. This result was un- 


Results 


Varia ble Rate : 
Filter 





Constant Rate 
Filter 


28.0 
36.0 


26.6 
25.5 


2.43 - 
2.37 2.20 


expected, since it had been antici- 
pated that the difference in quality 
would be found only at times when 
weak flocculation existed, when break- 
throughs might cause greater concen- 
trations of effluent turbidity from the 
constant rate unit. 

On the basis of these results, the 
management of the Wyandotte plant 
is planning to operate all the filters 
on the variable rate system. 
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England’s First Clay Pipe 
Although clay water pipe 
known to the ancient Roman engi- 
neers in the sixth century BC, it was 
used in those days, for the most part, 
for conducting rain water. The story 
of the more recent clay water pipe 
used for water supplies, principally on 
the estates of England begins in 1729. 
A press clipping from that year re- 
ports this announcement: “Mr. Wil- 
liam Edwards of the town of Mon- 
mouth, patentee for the sole making 
and vending of the new-invented wa- 
ter-pipes, made of common clay, by a 
particular method, and in a manner 
never heretofore practiced by any per- 


was 


son but himself”. 

These pipes were not used only for 
piping rain water to sewers but were 
used for gravity water supplies to es- 
tates. They were turned from the best 
milled clay of the potters type on a 
mandrel and were provided with a 
faucet and spigot joint and produced 
in yard and two yard lengths we are 
told. They were fired in a kiln to a 
unglazed potter’s finish, and were 
made in sizes from 2 inches to 7 inch- 
es. The cost for first quality, free 
from all flaws being 2 shillings a yard 
for 2 inch up 7 shillings for 7 inch. 
There were also what was termed 
“2nd Best Clay”, and “Crack’d Clay” 
at much reduced prices for land drain- 


age etc. For water supply these pipes 
were adjudged to be much better and 
one third the cost of lead as well as 
better than wood which was perish- 
able ; while the clay was declared as to 
be good for perpetuity. 

Edwards declared their use for 
upstairs closets having water carriage. 
The cost to lay was 6 pence per yard 
for 2 inch up to 1 shilling a yard for 
7 inch in clay ground and about 3 
shillings a yard in rock cutting. The 
fall of these pipes for 1 foot 8 inches 
in every 100 feet run. Edwards also 
claimed that they could be used in line 
rising spring wells, being filled 
around with rubble. 


C. J. Robb Co., Down, Ireland 
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The progress of a century is presented in the 


Growth of the Portland Water System 


by H. K. ANDERSON and BEN S. MORROW 
Respectively Chief Engineer, and Engineer and Gen. Mer. 
Bureau of Water Works, City of Portland, Oregon 


EDITOR’S NOTE: As with all of the cities in this country during 
the last century the growth of Portland has been considerable. 
How their water supply was kept up with the development of the 
city is reported by the city’s Chief Engineer. Fortunately the city 
was blessed with a good source of supply which could be utilized 
to provide abundant water. Because of its somewhat remote lo- 
cation from the city proper an extensive system of gravity mains 
has been constructed over the years to connect the city and the 


upland source. The progress of this work is reported in detail. 


® LEss THAN A century ago, Port- small pumping station. 

land was a little town receiving an In 1886 a pumping station was 
uncertain and perilous supply of wa- built five miles above the city on the 
ter from nearby streams, wells and a Willamette River and a 24-inch line 


<- he 


STEEL OPERATING TANK in Reservoir +4 was constructed in 1895 and has 
not been emptied since. 
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was installed to supply the city. The 
pipeline is still in use today, but its 
water is now flowing “backward” as 
compared to its original direction. 
The direction of flow was reversed 
when the pump station was aban- 
doned in 1895 and the first phase of 
the present-day supply system was 
completed. 

Recent growth of southwesterly 
fringe areas served by the city point 
to an even greater demand on the 
“backward” 1886 line. Studies are 
being made to determine the feasibil- 
ity of rehabilitating the venerable old 
unit. 


Source of Supply 

The source of the present supply, 
the luxuriant and primitive Bull Run 
Reserve, was set aside by Proclama- 
tion of President Harrison in 1892. 
This lost for the recreation-minded 
Oregonians an idyllic wilderness for 
their play, but it has protected the 
city’s water supply through the years. 

The reserve contains 218 square 
miles and is located in the Cascade 
Mountains northwesterly from 
Mount Hood. It embraces 95 percent 
of the watershed of the Bull Run 
River and provides a buffer strip 
around the area. The supply is in the 
fortunate position of having no habi- 
tation above the point of diversion at 
the headworks. 

The watershed of the Bull Run 
River comprises an area of 102 
square miles, lying entirely within the 
218 square mile Reserve. The river 
itself is made up of many small creeks 
and branches, with the main branch 
heading in Bull Run Lake, which 
lies just west of the summit of the 
Cascade Mountains and some six 
miles northwest of the summit of 
Mount Hood. In former days it was 
often stated that the Bull Run supply 





came from the unfailing glaciers of 
Mount Hood, which is absolutely un- 
true as two streams are located be- 
tween the Bull Run drainage area 
and Mount Hood. The water of Bull 
Run River comes from innumerable 
springs, small creeks and lakes, which 
are supplied by the rains and snows 
in a forested watershed lying between 
an elevation of 750 and 4,700 ft. The 
precipitation over that area averages 
about 72 in. at the headworks and 
146 in. at Bull Run Lake, which lies 
at an elevation of 3,175 ft. 


Storage 


The natural flow in the Bull Run 


gravity section 200 ft in height and 
950 ft in length on the crest. The 
project was completed in 1929 at 
a cost of approximately $3,000,000. 

In 1955, vertical steel lift gates 
were installed on the dam increasing 
the storage another eight feet there- 
by impounding a total of 30,000 acre 
feet of storage. 

At present a facilities for 
Bull Run Dam No. 2 are being con- 
structed with the ‘i proper to be 
completed in the late fall of 1960. An 
additional 18,000 acre feet of water 
will be stored for the thirsty area 
of Metropolitan Portland. It is es- 
timated that 155,000 people outside 
of Portland receive pure Bull Run 
in addition to the 410,000 within 
the city limits. 

In 1894 and 1895, a combination 
42-35-33 in. asphalt dipped riveted 

CONDUIT #2 IN FOREGROUND showing longitudinal lockbar scene with steel line, Bull Run Conduit #1, 
riveted circumferential joint. Conduit +4 in background. 


River at the point of diversion varies 
between a maximum of 21,000 cfs to 
a minimum of 64 cfs in the late 
summer, the low flow occurring at 
the time of maximum demand for 
water supply. The average flow be- 
ing 775 cfs. The low flow has necessi- 
tated the construction of storage in 
order to augment the supply, and the 
first unit developed was a Bull Run 
Lake, where, on account of the lim- 
ited watershed, it was possible to 
develop only 10,000 acre feet during 
a normal year, with only about 65 
percent of that amount during the 
season of extremely low runoff. 

In 1928 work was begun on the 
Bull Run Storage Dam. It is located 
at a point five miles above the head- 


works and consists of a concrete LONGITUDINAL VIEW of 24" end riveted steel line, 72 years old. 
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was installed from the point of di- 
version to storage reservoirs on Mt. 
Tabor an actual volcano in the mid- 
dle of the city’s East Side residential 
area, a distance of 25 miles. The odd 
size of the conduit is necessary due 
to breaks in the grade from the point 
of diversion. The upper ten miles of 
the line is on a comparatively flat 
grade, 10 feet per mile, and hence 
the largest or 42 in. pipe is used; the 
grade on the eight miles of 35 in. 
pipe is 15 feet per mile. The grade 
on the final 7 miles of 33 in. conduit 
is 20 feet per mile. 
The upper 18 miles of Conduit 
No. 1 was abandoned in 1953 be- eee A 
cause of a lack of right-of-way in a 3 Sasa 
Gniiteaies cantatas coaikane Of the aban. 40° LENGTHS of 36" x !/," steel main being installed. 


Angeles, broken into small frag- 
ments, the interstics filled with the 
best quality of natural liquid asphalt 
Maltha known as “L” grade asphalt 
not above 14 gravity Beaume test. 

The percentages of the two as- 
phalts were adjusted by tests of the 
boiling mixture to produce a coating 
that would withstand a hammer test 
yet remain sufficiently hard and firm 
at a temperature of 100 deg. F. 

The pipe was then submerged in 
the bath for at least twenty minutes 
to attain the temperature of 280 deg. 
F. of the mixture. It was withdrawn 
and the coating allowed to stiffen for 
fifteen minutes and immersed again 
in the bath to thicken the coat. The 
whole performance was as usual sub- 
ject to “approval of the Engineer”. 


sa Ua Continued Growth 


36" x V4" SOUTHEAST steel line being installed. The city continued to expand and 


in 1909, Bull Run Conduit #2 was 
doned section, several thousand feet 


of conduit were reconditioned by 
cleaning and coating and sold for cul- 
vert pipe. 

The lower 7 miles of the conduit 
is continuing to serve as an auxiliary 
supply main through a bypass con- 
nection. 

A minimum of tuberculation oc- 
curs in the conduit. Leaks are caused 
by pitting from soil reactions on the 
outside of the pipe. The conduit was 
dip coated with California asphalt 
in the following manner according to 
the 1893 specifications : 

Iron tanks of suitable size, placed 
over brick furnaces, to be filled nearly 
full with pure grade refined asphalt 
equal to the “C” grade asphalt of : 


the Los Angeles Oil Burning and €XTRA SHORT LENGTHS of Conduit +4 in left foreground with Conduits 
Supply Company’s product of Los numbers 2 and 4 on bridge. 
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installed and the first lockbar pipe 
was used by the City of Portland. 
This took the place of riveting in the 
longitudinal joints. 

With the modern techniques of 
welding, lockbar pipe was proved to 
be uneconomical and is no longer 
manufactured. 

Conduit #2 after 47 years is still 
serving the city. The high summer 
demands of 1958 revealed a maxi- 
mum flow of 53 MGD on Conduit 
#2. The design flow was 50 MGD. 

With the continuing expansion of 
the city, Conduit #3, a combination 
58 in.-50 in. diameter line, was laid 
in 1925. 

Flow tests were made on Conduit 
#3 immediately after installation and 
the design capacity of 75 MGD was 
recorded. Measurements in 1958 re- 
veal flows equal to those of 1925. 

The first three conduits served 
Portland admirably, and after ex- 
haustive studies were made, Conduit 
#4 was laid in 1952-53. It was also 
selected to be made of steel and is 
a combination 66-56 in. welded line. 

Modern methods of protection were 
followed in that the pipe was thor- 
oughly cleaned by shot blasting be- 
fore it was given a prime coat and 
the coal-tar enamel coating. A bond- 
ed, coal-tar saturated, asbestos-felt 
wrap and whitewash coating was ap- 
plied to the exterior of the pipe. 

Testing, cleaning, blasting and coat- 
ing were performed in accordance 
with AWWA Standards. 

Comparing the long life of Con- 
duit #1, which was laid with an as- 
phalt dip only, it is expected that 
Conduit #4 will be serving the City 
of Portland for the next 100 years. 

In 1895, when Conduit #1 was 
installed, four reservoirs also were 
built. The reservoirs contain riveted 
steel operating service tanks. The 
reservoir construction is such that it 
has not been possible to empty the 
tanks. They have been painted on the 
outside and are continuing to serve 
after 63 years. 

In the rainy winters of Oregon, it 
has been comparatively easy to in- 
stall steel lines with flexible bolted 
couplings. Tests reveal a minimum of 
leakage and hence contamination due 
to infiltration is held to a minimum. 

In 1950 a contract was let for the 
installation of the Northeast supply 
main—a 36” steel line with 4” wall 
thickness 5 miles long. In 1955 the 
first leg of a 15 mile 36 in. steel line, 


CONDUIT #4 SHOWN in slide area. 


the southeast supply main, was con- 
tracted. Construction is continuing 
on the line which will eventually 
cross the Willamette River to bolster 
the southwest area both in and out 
of the city. 

In design a Hazen-William flow 
coefficient of 140 is used in steel lines 
36 in. in diameter and over. In un- 
stable ground and under railroad 
tracks, steel pipe is used almost ex- 
clusively because of its high strength 
and to insure against leakage. 

In late 1955 heavy rains thorough- 
ly saturated the ground in the Port- 
land area and a 5 acre slide occurred 
adjacent to Conduit No. 4. Two hun- 


Tie 


wa fry 


CONDUIT #4 RELAID in slide area. 


dred feet of 66 in. steel pipe was 
pushed out of alignment and two 
lengths of piped were crushed. The 
crushed pipe was rerolled in a shop, 
resulting in considerable savings in 
cost by re-working the old pipe in- 
stead of replacing it. 

An earth boring machine recently 
purchased for boring under busy 
streets is proving most satisfactory. 
A light steel casing is inserted after 
boring to prevent cave-ins and later 
convenient lengths of steel pipe are 
started through the bore. Each suc- 
ceeding pipe is welded to the preced- 
ing one and then pulled through the 
bore. 
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An equation is presented for computing rapidly regardless of sample temperature 


~ 


Specific Conductance of Water 


by REMO NAVONE 
Chief, Branch Public Health 


Laboratories, Los Angeles, Calif. 


® THE MEASUREMENT Of specific 
conductance is an integral part of wa- 
ter analysis and provides the chemist 
with data from which much valuable 
information may be obtained. For ex- 
ample, when the specific conductance 
is multiplied by an appropriate factor, 
an approximate value of the dissolved 
residue is obtained. Also, specific con- 
ductance is related to the sum of the 
anions and cations present. Such a 
relationship has been used in checking 
the results of analyses“. Another 
important application of specific con- 
ductance is its use in estimating the 
size of aliquot for chemical examina 
tion. 

Specific conductance is reported in 
micromhos per centimeter at 25°C. 
It is a function of the temperature of 
the sample and varies about 2 per cent 
per degree centigrade. Standard 
Methods for the Examination of Wa- 
ter, Sewage and Industrial Wastes? 
gives a procedure for obtaining 
specific conductance when the tem- 
perature of measurement is not exact- 
ly 25°C but in the range from 20° 
to 30°C. This is done by measuring 
the resistance of the sample and the 
standard potassium chloride at the 
same temperature. 

This paper presents a procedure 
which eliminates the necessity of tem- 
perature adjustment, or the need to 
measure the resistance of the standard 
potassium chloride prior to the meas- 
urement of specific conductance each 
time a sample is processed. An equa- 
tion is developed from this procedure 
which gives the specific conductance 
of the sample in micromhos per cm. 
at 25°C when the resistance is meas- 
ured at a temperature other than 
25°C. Such an equation is useful 





TABLE | 
__ Relation of ¢ to kt 


+°C Ke 
18 3 
20 2 
25 2.0 
28 97 
30 8 
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when making field or laboratory 
measurements of specific conductance. 
The steps involved in this proce- 
dure are as follows: (a) by means of 
conductivity bridge and cell the resist- 
ance of 0.010 N KCI solution is care- 
fully measured at various tempera- 
tures such as 18°C, 20°C, 25°C, 
28°C and 30°C, and (b) a “cell fac- 
tor” is calculated for these tempera- 
tures as follows: 
Rt 
Ki = —— (1) 


Ry 
Where *t = “cell factor” at temperature t 


Bt — resistance of 0.010 N KCl 
measured in ohms at temperature t. 


Rs = resistance of 0.010 N KCl 
solution at 25°C in ohms. (3) 

Table 1 shows the values of ®t thus 
obtained. 


When the data of Table 1 are plotted, 
a straight line is obtained. The slope 
of this line is: 


Ktig0 — Ktayo 


taoe — tise 


or any temperature between 18 and 
30°C the value of K; is: 


Ktise — Ktgoo 
Kt = Ftiuse —f (t—18) aa (2) 
tsoe— tise 
Thus to obtain the specific conduc- 
tance of a water sample in micromhos 
per cm at 25°C when the resistance 
in ohms of the sample is measured at 


any temperature t (between 18° and 
30°C) equation 2 becomes : 


Ktis Ktaos 
8.C.2 Ktiso (t 18) : x 10°(3) 
tuo tise 


Rt 
Where S.C.ss° specific conductance of 
sample in micromhos per 
cm at 25°C 
resistance of sample in 
ohms at temperature t 
t = temperature in degrees 
centigrade 
Table 1, equation 2 be 


m 


Using data from 
comes ; 


which reduces to 
Kt — 0375 (80.4 — t) 
equation 3 then becomes 
.0375 (80.4 — t) 
S.C.ss: = —__—______— x 10 
Rt 


or 
37,500 (80.4 — t) 
S.C.ss —— — (4) 
Rt 


Table 2 shows the specific con- 
ductance values obtained using equa 
tion 4 compared with specific con- 
ductance values measured at 25°C. 
All values are in micromhos per cm. 
The average deviation of the values 
calculated by equation 4 shown in 
Table 2 is 0.9%. 

Since the constant of a conductivity 
cell is different for each cell, an equa- 
tion similar to equation 4 must be de- 
rived for each cell used. 
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TABLE 2 
Comparison of Results 


~ Specific conductance at 25° 
Calculated by equation 4 


Measured 
specific 
conductance 


at 25°C 


370 

394 

404 

38 | 

107 

653 

567 

492 

383 

422 428 

314 316 

400 400 
Temperature of 
Measurement _18°C_ 20°C 28°C 30°C 





The effect on digestor operation of reducing detention time and 
increasing loading is reported in. . . 


Some Aspects of Sludge Digestion 


by ERVIN HINDIN and G. H. 
DUNSTAN respectively Asst. 
San. Chemist and Head, San. 
Eng. Sec., State College of 
Washington, Pullman, Wash. 


EDITOR’S NOTE: The population increase has resulted 
in overloading of digestion facilities at many sewage treat- 
ment plants. The results of a study of the effect of decreased 
detention time and increased loading on digestor operation 
was carried out by the authors to attempt to shed some light 
on this problem. From the data collected in their study they 
have concluded that a single stage anaerobic digester can 
treat raw sludge efficiently if the detention time is not much 
less than 30 days and if the loading is in the range of 0.075 
to 0.10 lb of volatile matter per cubic foot of digester ca- 


pacity per day. 


@ Many CoMMUNITIES are experi- 
encing a population growth rate 
greater than that predicted at time of 
design of their sewage treatment facil- 
ities. Due to. this unforeseeable in- 
crease, many urban centers are find- 
ing their treatment plants taxed to 
capacity. Treatment plants existing 
under such conditions are confronted 
by a variety of operational difficulties. 
One of the more serious problems is 
that of overloaded digester operation. 

There are two ways in which the 
increased quantity of raw sludge 
may be accommodated. The sludge 
may be thickened to a degree where 
the original detention time may be 
maintained. An alternate method, 
and more commonly used, is to de- 
crease the detention time. 

Thus, a multiphased study was un- 
dertaken to determine the effect of 
changes in loading rate and changes 


in detention time on the anaerobic 
process. 

Although both ways of handling 
the increased volume of sludge are 
based on the consumption of more 
solids by the microorganisms, the 
paths of digestion differ slightly. Rec- 
ognizing the differences, each method 
will be discussed independently. 
Equipment used and operational pro- 
cedures were identical for both meth- 
ods. 


Procedures 


The study was conducted in dupli- 
cate using laboratory scale digesters. 
The digesters were heated and oper- 
ated as single stage units. The raw 
sludge was composed of domestic 
sewage solids and microbial matter 
sluffed off a high rate trickling filter. 

The digesters were started by using 





one-half the computed volume of raw 
sludge for the maximum detention 
time and the minimum loading inves- 
tigated, and gradually the rate of 
solids addition increased so that after 
six weeks, the digesters were being 
fed the computed volume of sludge. 

The supernatant displaced by the 
addition of raw sludge was examined 
for its chemical characteristics. The 
digester gas was collected in a brine 
displacement type gasometer and 
quantitatively and qualitatively meas- 
ured. The digested sludge was with- 
drawn bi-weekly at which time the 
volatile solids content measured. All 
methods of analysis were according 
to Standard Methods except the sepa- 
ration of volatile acids }+ * *. 

Each lot of raw sludge was exam- 
ined for its solids content. The raw 
sludge throughout the entire study 
contained at least 5.4 per cent of total 
solids, of which 73 + 3 per cent were 
volatile. 


Loading Phase 


Loading rates selected for investi- 
gation were 0.05, 0.075, 0.10, 0.11 and 
0.135 Ib of volatile matter per cu ft 
of digester capacity per day. The de- 
tention time was held constant at 33 
days. Thickening was used at load- 
ings in excess of 0.075 lb of volatile 
matter per cu ft of digester capacity 
per day while carrier water was used 
as a dilutant at the 0.05 lb loading 
rate. 

The 0.05 lb of volatile matter load- 
ing rate served as a good basis for 
comparison as the sludge at this load- 
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LABORATORY EQUIPMENT set up for 


ing approached the practical limit of 
digestion. From the operational point 
of view, this value would be the low- 
est loading rate which would be prac- 
ticable. 

The data presented in Table 1 are 
average values of chemical indices of 
the constituents from the digestion 
process. The averages are results of 
the data only after the digesters had 
come to dynamic equilibrium for the 
specific loading rate. 

There are a number of chemical 
characteristics used to indicate cur- 
rent digester conditions. Total vola 





digestion studies 


tile acids concentration is a most use- 
ful characteristic for this purpose. It 
has been shown by a number of inves- 
tigators that when the acid content 
exceeds 2,000 mg/I as acetic acid, gas 
production decreases*®. In load- 
ing rate phase of the study, a decrease 
in gas production occurred at the 0.11 
lb loading rate where the total vola- 
tile acid concentration was 2,028 mg/1 
as acetic acid. Although the quality 
of gas produced rose steadily to the 
0.10 Ib loading rate, the quantity of 
gas per lb of volatile matter decreased. 
The decrease in quantity of gas indi 


cated that the soluble digestable mat- 
ter was being lost by way of the 
supernatant and/or the sludge was 
not being digested as thoroughly. 

By thickening the sludge, not only 
is a considerable quantity of water re- 
moved, but also soluble readily di- 
gested matter. The alkalinity in- 
creased as the loading rate increased 
due to the increase in the relative 
amount of nitrogenous matter in the 
feed. 

Throughout this phase of the study, 
the pH varied less than 0.1 of a stand- 
ard unit. This can be attributed to an 
increasing alkalinity which counter- 
acted the increase in the total volatile 
acids concentration. 

The volatile acids are substances 
from which digester gas is formed. 
A change in the relative amounts of 
the individual acids will have a bear- 
ing on the quality of the gas produced. 
Propionic, butyric and acetic acids 
are in preponderance in the super- 
natant. The prevailing total volatile 
acids content will determine to a large 
extent, the ratio between the three 
major acids. 

In the last analysis, the stability of 
the digested sludge is the prime cri- 
teria of digester operation. Generally 
a digested sludge of a volatile solids 
content in excess of 50 percent will 
present disposal difficulties. The only 
time the sludge was objectionable was 
when the digester was operating in 
the 0.135 pound loading level. 

The organic content of the sludge 
increased as the loading increased. 
The increase, although small, mani- 





Gas 
Gas Product 1 ft/Lb Volatile Matter/Day 
on-cu ft/Day 

Yo COs and HeS 

Supernatant 

pH 

Alkalinity ma/! CaCOs 

Total Volatile Acids-mg/! Acetic Acid 

% Butyric Acid 

% Propionic Acid 

% Acetic Acid 

% Formic Acid 

% Lactic Acid 


Gas Product 


Digested Sludge 
% Volatile Solids in Digested Sludge 


TABLE | 
Results of Loading Study 


LOADING 
LB OF VOLATILE MATTER/CU FT DIGESTER CAPACITY/DAY 





0.075 
8.66 
0.633 
33 


7.39 
4184 
501 
10.02 
25.29 
63.01 
0.87 
0.79 





39 





0.11 





6.59 
0.725 
37 


7.44 
6383 
2028 

14.36 
29.83 
55.39 

0.22 

0.20 





48 





Digester Efficiency 
% Reduction of Volatile Solids Added 
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fested itself greatly as to its quality. 

The efficiency of the digester did 
not vary appreciably from the 0.05 
to the 0.10 pound loading level. At 
the 0.11 pound loading level where 
the total volatile acids were in excess 
of 2,000 mg/l as acetic acid a drop 
of 8 percent in the efficiency of diges- 
tion from the previous level was 
noted. As the loading rate increased, 
the efficiency decreased. The decrease 
was greater beyond the 0.11 pound 
of volatile matter loading rate. 


Detention Time 


The detention times examined were 
90, 60, 30, 20, 10 and 5 days with a 
loading of 0.075 Ib of volatile matter 
per cubic foot of digester capacity 
per day. 

As in the loading phase, the investi- 
gations were started at such a point 
where the digesters were operating 
at Or approaching the practical limit 
of digestion. Such conditions existed 
at the 90 day level. 

The data presented in Table 2 are 
average values obtained after the di- 
gesters had come to dynamic equilib- 
rium for the specific detention time. 
The loading phase of this study indi- 
cated the desirability of a more de- 
tailed study of some to the chemical 
characteristics of digestion. 

Gas production increased with a 
decrease in detention time up to the 


level where the total volatile acids ex- 
ceeded 2,000 mg/l as acetic acid. A 
reduction in the quality of the gas 
occurred as the detention time de- 
creased. At the 10 day detention time 
level the gas burned with difficulty 
and was malodorous, while at the 5 
day level, the gas, did not burn and 
the odor was highly objectionable. 
The quality of supernatant de- 
creased as the detention time de- 
creased. The total volatile acids 
varied from 37 mg/l at 90 days to 
5519 mg/l at 5 days. As the acid 
concentration increased so did the 
BOD which was dependent on the 
soluble and colloidal organic matter 
in solution. A decrease in detention 
time brought about a decrease in the 
alkalinity and ammonia nitrogen con- 
tent. This decrease was expected as 
there was insufficient time for com- 
plete anaerobic decomposition of the 
nitrogenous matter. Incomplete de- 
composition due to decreasing deten- 
tion time was also reflected in an in- 
creasing settleable solids content of 
the supernatant. A decrease in the 
pH was expected due to an increas- 
ing volatile acid concentration and a 
alkalinity. A_ relatively 
slight change in pH occurred between 
90 and 30 days. It wasn’t until the 
20 day detention time level that the 
buffering capacity of the system was 
materially affected. The pH became 


declining 
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critical for growth of the methane 
bacteria at the 5 day detention time 
level. Butyric and propionic acids 
were found in trace quantities at the 
90 day level. At a detention time of 
60 days or less butyric, propionic and 
acetic were in preponderance. Pro- 
pionic and butyric acids increased 
while acetic acid decreased in rela- 
tive amounts as the detention time de- 
creased. The change in the relative 
quantity of the individual acids was 
reflected in the alteration of the gas 
quality. 

The digested sludge produced was 
of good quality up to the 20 day de- 
tention time level. At this point, 42 
percent of the solids were volatile, had 
a definite putrescible odor and did 
not dewater well. At the 5 day deten- 
tion time level, the digested sludge 
contained about much volatile 
solids as did the raw sludge. 

The practical limit of digestion oc- 
curs when 90 percent of the volatile 
matter which has been added is re- 
duced. The maximum efficiency ob- 
tained in this phase of the study was 
86 percent at the 90 day detention 
time level. The efficiency varied 
slightly from this value up to the 20 
day level. Beyond the 20 day deten- 
tion time level the efficiency declined 
rapidly such that for all practical 
purposes the digester was not func- 
tioning after the 5 
level was reached. 


as 


day detention time 





Gas 

Gas Production-Cu ft/Lb. Volatile Matter/Day 
%o HS 

% COs 

Supernatant 

pH 

Alkalinity mg/! CaCOs 
Ammonia-Nitrogen-mg/| N 

Total Volatile Acids-mg/! Acetic Acid 
%, Butyric Acid 

% Propionic Acid 

%, Acetic Acid 

% Formic Acid 

% Lactic Acid 

Settleable Solid % 

5-Day B.O.D. mg/! 

Digested Sludge 

% Volatile Solids in Sludge 





Digester Efficiency 
%, Reduction of Volatile Solids Added 


TABLE 2 
Results of Detention Time Study 
Detention Time-Days 


3.90 
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Conclusion 


The use of thickened sludge or de 
creasing the time of digestion to ac 
commodate increased sludge volume 
should be used with discretion. The 
increase strength of the supernatant 
returned for additional treatment 
may place an undue burden on the 
other treatment units. 

The single stage anaerobic digester 
can treat raw sludge efficiently if the 
detention time is not much less than 
30 days and if the loading is in the 
range of 0.075 to 0.10 Ib of volatile 
matter per cubic foot of digester ca 
pacity per day. 

At present, the total volatile or- 
ganic acid content is the best indi- 
cator of the ‘condition of digestion. 
The action of the gas producing bac- 
teria is seriously curtailed when the 


volatile acids content exceeds 2,000 
mg/l as acetic acid. 

In order to obtain a complete pic- 
ture of digester conditions all indices 
in addition to the composition of the 
raw sludge must be considered. All 
the chemical indices are interdepend 
ent. The nature and quantity of the 
raw sludge and the number and vari- 
ety of the microorganisms present will 
determine the quantity and quality 
of the intermediate products, i.e., the 
various volatile acids, organic nitro- 
gen compounds and products causing 
alkalinity. The intermediate products 
will in turn determine the quantity 
and quality of the final products, i.e., 
digester gas, digested sludge and the 
soluble inorganic components found 
in the alkalinity. 

This research was supported in 
part by research grant number RG 


4822-C-1, USPHS, Division of Re- 
search Grants and Fellowships, Na- 
tional Institutes of Health. 
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Chicago 5-Year Program 
Is Big Business 

The Chicago, Ill. 5 Water Works 
System improvement program (1958- 
1962) 


better, 


is designed to: make Chicago a 

cleaner, and healthier 
place in which to live and work; sup 
ply filtered water to the 3 million 
people who do not now receive filtered 


safer, 


Summary 5 Year Capital Improvement Program, 


TUNNELS AND SHAFTS: 
Connecting tunnels and shafts 
complete 


South District Filtration Plant to Stewart Ave 


complete 


Central 


water; meet the increasing demands 
of our rapidly growing population and 
industry for pure, clear water ; insure 
adequate fire protection by furnishing 
an ample supply of water at the re- 
quired pressure; and accomplish the 
largest construction program in the 
history of the Chicago Water System. 

See adjoining table for cost break- 
down for major expenditure. 


1958-1962 


District Filtration Plant to 


$ 8,600,000 
16 foot tunnel to 
6,700,000 


Western Ave. and 73rd St. to new Southwest Pumping Station — 12 foot 


tunnel 
FILTRATION PLANTS: 
Central District Plant — to complete 
South District Filtration Plant 
miscellaneous 
PUMPING STATIONS: 
Southwest — new pumping station 


additional settling basins, 


4,200,000 
70,944,000 
filters and 


9,000,000 


3,200,000 


Mayfair — completion of replacement of boilers, and installation of 3— 
80 mgd steam turbine driven pumps with appurtenances and misc 


alterations 
Thomas Jefferson — alteration 
Lake View — alterations 
Springfield—replacement of | 


60 mgd and 1—80 mgd stea mturbine 
driven pumps with appurtenances and alterations 


Sehenn Rent 4,115,000 
100,000 
185,000 


690,000 


Central Park —-replacement of 1—60 mgd steam turbine driven pump 


with appurtenances and alterations 
Chicago Ave. — alterations 
Cermak — alterations 


813,000 
260,000 
100,000 


Western Ave. — replacement of 3—-75 mgd steam » turbine éten pumps 


with 85 mgd units and installation of 


Roseland — new stack and alterations 


Misc. construction at pumping stations and plants 


WATER MAIN CONSTRUCTION: 


Feeder mains, small main extensions and misc 
TOTAL, 5-YEAR CAPITAL IMPROVEMENT PROGRAM 
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coal and ash handling system 
68th St. — replacement of 2—-50 mgd pumps and appurtenances 


1,676,000 
475,000 
725,000 

1,075,000 


41,734,000 


$154,592,000 


Sea to Fresh Water 
by the Direct-freeze Method 


A pilot plant to convert sea water 
into fresh water using a new direct- 
freeze process will be built by Carrier 
Corporation under a contract with 
the U. S. Department of Interior Of- 
fice of Saline Water. 

Fred G. Anandahl, Asst. Secy. of 
the Interior, said the process devel- 
oped by Carrier under the govern- 
inent’s saline water-conversion pro- 
gram is the first freezing method to 
reach the stage where pilot-plant 
testing is warranted. He added that 
laboratory work has shown its tech- 
nical feasibility and economic prom- 
ise. 

Successful performance of the pilot 
plant would permit consideration of 
the process for a full-size demonstra- 
tion plant with 1 MGD capacity. 

The pilot plant is designed to pro- 
duce 15,000 gallons of fresh water a 
day. It will be built at Syracuse and 
is expected to be in operation by 
next summer. 

















“NO, JORDAN! We don't clean stub- 
born sludge that way!" 






































new idea 
in water tanks 


FOR 
OLYMPIA FIELDS, ILL. 


FLOOR PLAN 


modern concrete design puts “dead” space 





to work to provide attractive, useful municipal center! 


The growing community of Olympia Fields solved 
more than one problem by choosing concrete for its 
water tower. The elevated water tank itself is pre- 
stressed concrete, 1-million gallon capacity. It is 
built for years of dependable, trouble-free service. 

And supporting the tank on concentric walls of 
reinforced concrete gives an enclosure with plenty 
of room to house a compact treatment plant, plus 
second-floor storage for chemicals and department 
equipment. The fluted outside wall creates an un- 
usually attractive structure. 

It is proposed that the wings will be added later, 
to be used for municipal offices and a large, pleasant 
assembly hall. (They would serve equally well as 
fire and police stations, civil defense or street de- 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 


partment offices.) The result will be an efficient, 
integrated structure of architectural beauty. 
Engineers estimate that the combined building 
will save Olympia Fields real money—as much as 
$270,000 compared to the cost for separate facilities. 
And concrete will go on saving money. There will 
be little or no upkeep, ever. Concrete can’t rust, 
doesn’t need frequent painting. When America builds 
for beauty and economy .. . it builds with concrete. 


Consulting Engineer: R. W. Robinson & Assoc., South Holland, 
Ill. Architects: Wasserman and Cabanban, Assoc., Chicago, Ill. 
Tank Design: The Preload Company, Inc., New York, N.Y. 





MODERN 


concrete 
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For The Best Connection You'll Ever Make_ 


By APCO 


Efficient, Economical 
and Fool Proof— 


The ALTITE JOINT. has been subjected to a 
series of rigid tests much more severe than are 
encountered under the most extreme installa- 
tion and service conditions in the field. Even 
under extreme conditions, this joint is so 
simple to install—you could hardly go wrong 
if you tried. 


sent Economy and Simplicity 
C ' 
or Hit Order ALTITE For Your Next Job 


ALABAMA PIPE COMPANY 


General Offices — ANNISTON, ALABAMA 
SALES OFFICES 
122 South Michigan Ave., Chicago 3, Ill. 
350 Fifth Ave., New York 1, N. Y. 
905 1006 Grand Ave., Kansas City, Mo. 
18505 W. Eight Mile Rd., Detroit 41, Mich. 
5335 Southern Ave., South Gate, Calif. 
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Oct. 7-9—Baltimore, Md. (Sheraton Belvedere Hotel) 
CHESAPEAKE Section, A.W.W.A., Secy., Carl d: 
Lauter, 6955-33rd St., N.W., Washington 15, D. 

Oct. 8—Kingfield, Me. 

MaINe Water Utiiities Assn., Secy., G. F. Laurin, 
89 Western Ave., Augusta, Maine 

Oct. 8-9—Pocatello, Idaho 
INTERMOUNTAIN Section, A.W.W.A., Secy., W. C. 
Hague, Chief Engr., Metropolitan Water Dist., 703 
Tribune Bldg., Salt Lake City, Utah 

Oct. 10—Kenosha, Wis. 

Conr. OF WIscoONSIN SEWAGE WorKS OPERATORS, 


Secy., Clarence W. Bogenhagen, 313 Fifteenth St., 
Fond du Lac, Wis. 





Oct. 12-15—Dallas, Texas (Statler Hilton Hotel) 
FEDERATION OF SEWAGE & INDUSTRIAL WASTES 
Assn., Exec. Secy., Ralph E. Fuhrman, 4435 Wis- 
consin Ave., N.W., Washington 16, D. C. 














Oct. 14-16—Des Moines, Ia. (Hotel Fort Des Moines) 
| Iowa Section, A.W.W.A., Secy., J. J. Hail, Supt., 
Water Dept., City Hall, Dubuque, Iowa 


Oct. 18-21—New Orleans, La. (Roosevelt Hotel) 

| SoutHwest Section, A.W.W.A., Secy., Leslie A. 
Jackson, Municipal Water Works, Robinson Memorial 
Auditorium, Little Rock, Ark. 

(Jointly With) 

Ata.-Miss. Section, A.W.W.A., Secy., Ernest Bryan, 
McWane Cast Iron Pipe Co., Box 2601, Birmingham, 
Ala. 





Oct. 19-23—Washington, D. C. (Hotel Statler) 
AMERICAN Society oF Civit ENGINEERS, Annual 
Convention, Exec. Secy., W. H. Wisely, 33 W. 39th 
Street, New York 18, N. Y. 


NNGEGNAUOEASODOROSAREOOORORUSENLS 
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Oct. 21-22—Providence, R. I. (Biltmore Hotel) 
New ENGLAND Sewace & INp. Wastes Assn., Secy., 
Earl R. Howard, Bur. of Public Works, 115 Broad St., 
Hartford, Conn. 


Oct. 22-24—Atlantic City, N. J. (Hotel Madison) 
| New Jersey Section, A.W.W.A., Fall Meeting, Secy., 
| Albert F. Pleibel, 683 Prospect St., Maplewood, N. J. 


Oct. 26-28—Pittsburgh, Pa. (Penn Sheraton Hotel) 
20TH ANNUAL WATER CONFERENCE, ENGINEERS’ 
Society OF WESTERN PENNA., Secy., W. M. Porter, 

| Society Office, Penn Sheraton Hotel, Pittsburgh 30, 

Pa. 


| Oct. 26-30—Allerton Park, Ill. (Univ. of Illinois) 

| S8rH ANNUAL ILLINOIS WATER WorKs MANAGEMENT 
| Swort Course, Director, Dr. T. E. Larson, State 
| Water Survey Div., Urbana, III. 


CONTINUED ON PAGE 104A 








How to prevent 


Chemical Disintegration 
of Concrete Sewers 


T-Lock Amer-Plate is a high polymer PVC sheet, easily cast 
into pipes, tunnels and structures to form a partial or com- 
plete 360° protective lining. Used in inverts, it permanently 
protects concrete from corrosive chemical effluents. In arch 
areas, it positively stops oxidized H,S corrosion. T-Lock is 
also highly abrasion resistant; impartial tests show that it 
abrades at only 1/70th the rate of concrete. 

The fact that T-Lock ends erosion and corrosion problems 
in industrial and municipal sewer systems is attested to by 
more than five million square feet now in use. 


WRITE FOR THIS FREE DATA 


Any of the following printed pieces may be obtained without 
obligation by writing to Amercoat Corporation at the address 
shown below. Perhaps the information contained will prove 
helpful to you when designing your next sewer. 


T-Lock Amer-Plate, locked-in protective lining 
for concrete pipe, tunnels and structures. 


Sewers in which T-Lock Amer-Plate has 
LIST: been installed, including names of purchasing 
bodies, locations, dimensions and dates. 


BROCHURE: 


Wichita’s new sewer is plastic lined to 
REPRINT R-6: protect concrete from sulfide gas (Kansas 
Construction Magazine). 


How T-Lock was applied to a cast-in-place con- 
REPRINT R-7: , , 
crete sewer tunnel (Engineering News-Record). 


How City of Los Angeles protects new sewer 
REPRINT R-10: against corrosion (Water & Sewage Works 
and Public Works). 


Try these tricks for faster lining of sewer 
REPRINT R-15: : 2 
. tunnels (Construction Methods & Equipment). 


Chemical wastes have no 
effect on concrete sewers when 
inverts are lined with 
T-Lock Amer-Plate® 


(lining exaggerated im 
proportion for clarity) 


Applicators strategically located 
throughout U.S. and Canada 


CORPORATION 


Dept. WH © 4809 Firestone Boulevard 
South Gate, California 


® 921 Pitner Avenue « Evanston, Illinois 
® 360 Carnegie Avenue + Kenilworth, New Jersey 
® 2404 Dennis Street + Jacksonville, Florida 


® 6530 Supply Row + Houston, Texas 11@ A 
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AND HOW MUCH OF THIS AMOUNT IS IN 
MAINTENANCE AND REPLACEMENT COSTS? 


SOUTHWESTERN PLASTIC PIPE can substantially re- 
duce both installation and maintenance costs in the 
following municipal systems: 


e Fresh water lines 

e Sewage disposal plants 

e Sewage drain lines (Chem-weld Drain Pipe) 
e Park water systems 

e Golf course sprinkler systems 

e Swimming pool supply and drain lines 


SOUTHWESTERN PLASTIC PIPE has several features 
which especially qualify it to do these jobs for your 
city. SOUTHWESTERN PIPE is lightweight, easy to 
store, handle and transport. It is quick and simple to 
install, requiring no special tools, and only a mini- 
mum of labor. 

Once installed, because it is chemically inert and 
has a smooth inner surface, SOUTHWESTERN PLASTIC 
PIPE gives years of maintenance-free service. 
SOUTHWESTERN PLASTIC PIPE is available in a 
complete line of sizes and types (2” to 12”) to 
specifically meet most municipal requirements. 

For complete information, mail the coupon, wire or call— 


ML 


«> Southwestern 


ad OO | OU od | od — O28 OP 


P.O. Box 117 * Mineral Wells, Texas Phone FA 5-3344 


Send engineering specifications on plastic pipe for: 
[_] WATER Systems [-_] Sewage Drain Lines 
(-] Underground Sprinkler Systems 
NAME 





POSITION 





ADDRESS 





CITY STATE 
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Oct. 28—New York, N. Y. (Biltmore Hotel) 
Assn. oF CONSULTING CHEMISTS AND CHEMICAL En- 
GINEERS 


Oct. 28-29—Parkersburg, W. Va. (Chancellor Hotel) 
West Vircinia Section, A.W.W.A., Secy., Hugh 
W. Hetzer, Engr., Union Carbide Chemical Co., Box 
8361, South Charleston 3, W. Va. 

(Jointly With) 
West VircintiA SewaGe & INpDusTRIAL WASTES 
Assn., Secy., G. O. Fortney, c/o State Dept. of Health, 
Charleston 5, W. Va. 


Oct. 28-30—Dayton, Ohio (Biltmore Hotel) 
Onto Section, A.W.W.A., Secy., Howard Bass, Robt. 
F. McGivern & Assocs., 1771 West Fifth Ave., Colum- 
bus 12, Ohio 


Oct. 29-31—-Coos Bay, Oregon (Tioga Hotel) 

PaciFric NORTHWEST SEWAGE & INDUSTRIAL WasTES 
Assn., Secy., G. H. Dunstan, Box 176, Pullman, 
Wash. 

Oct. 30—Bakersfield, Calif. (Hacienda Hotel) 
Ca.irornia Section, A.W.W.A. (Business Meeting), 
Secy., Roy E. Dodson Jr., Supt. of Production, San 
Diego Water Dept., Balboa Park, San Diego, Calif. 


Nov. 4-6—Roanoke, Va. (Hotel Roanoke) 
Vircinia Section, A.W.W.A., Secy., E. H. Ruehl, 
R. Stuart Royer & Assocs., 15 W. Cary St., Rich- 
mond, Va. 

Nov. 5-6—Sidney, Nebr. (Sidney Motor Hotel) 
NEBRASKA SEWAGE & INDUSTRIAL WastTEs ASSN., 


Secy., V. J. Lechtenberg, 2549 Farnam St., Omaha 31, 
Nebr. 


Nov. 9-11—Durham, N. C. (Washington Duke Hotel) 
NortH Carouina Section, A.W.W.A., Secy., D. Y. 
Brannock, Supt., Water & Sewage Plants, Bur!ngton, 
N.C. 


Nov. 10-13—Atlantic City, N. J. (Chalfonte Hotel) 
PENNSYLVANIA WaTER Works AssNn., Secy., Harry 
A. DeWire, 29 Chestnut Street, Lewistown, Pa. 

Nov. 15-19—Tampa, Fla. (Hillsboro Hotel) 

Fioripa Section, A.W.W.A., Secy., J. G. Simmons, 
Plant Supt., West Palm Beach Water Dept., Box 1311, 
West Palm Beach, Fla. 

(Jointly With) 
FLa. SewaGe & Inpustriat Wastes AssNn., Secy., 
Ralph H. Baker, Jr., State Bd. of Health, P. O. Box 
210, Jacksonville 1, Fla. 


Nov. 16-20—Stillwater, Okla. (Okla. State University) 
OKLA. WATER, SEWAGE & INDUSTRIAL WaAsTEs AsSN. 
33rp ANNUAL MeetTING, Secy., H. M. Crane, Okla. 
State Dept. of Health, 3400 North Eastern, Oklahoma 
City, Okla. 

Nov. 18-19—Indianapolis, Ind. (Washington Hotel) 
INDIANA Sewace & InpustriAL Wastes AssN., 
Secy., Frank D. Wraight, Dept. of Health, 1330 W. 
Michigan St., Indianapolis 7, Ind. 

Nov. 19—Boston, Mass. 

New ENGLAND Water Works Asswn., Secy., Joseph 
C. Knox, 73 Tremont St., Boston, Mass. 

Dec. 6-9—San Francisco, Calif. (Sheraton Palace ) 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS, 
Secy., F. J. Van Antwerpen, 25 W. 45th St., New 
York 36, N. Y. 

Dec. 10—Freeport, Maine 
Maine Water Utiities Assn., Secy., G. F. Laurin, 
89 Western Ave., Augusta, Maine 
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CUTS SEWAGE TREATMENT COSTS UP 10 27% 





Gilbert W. Clifford 
Giibert W. Clifford & 
Associates 

Treasure Island, Florida 


Designed around Hi-Cone® 


F. M. Cahaly 

Fay, Spofford & Thorndike 
Boston, Massachusetts 
Chose a Cavitator® plant 
for Kent County Hospital, 


Marion C. Welch, 

Cons. Engr. 

Lexington, Ky. 

Specified Hi-Cone® for the 
Lansdowne Subdivision, 


Richard A. Stevens, A.I.A. 
Stevens & Bertin, Architects 
Rochester, New York 

Kingdom Plaza Shopping 
Center, Seneca Falis, N. Y. 


Harold D. Briley (left) 
and Harry E. Wild (right) 
Briley, Wild & Assoc. 
Daytona Beach, Florida 


Specified Hi-Cone® for 


for the Carol City, Florida 


- Warwick, R. | 
plan 


@ Lowest capital costs 

@ Shortest aeration period; lower power demand 
@ Tank walls and floor.continuously scoured 

@ Lowest operating and upkeep costs 

@ No falling off in efficiency 

@ No diffusers, blowers, or air cleaners 

@ No diffuser cleaning 

@ No expensive blower housing 


Call in your Yeomans representative to fill out details on the cost 
story, or request the performance reports offered at right. 


EOMANS 


+ 
—_ 
LH 


Lexington, Kentucky 


Clearwater’s Marina plant 


Cavitator® Engineering Report: technical analy- 
sis and report covering cost and performance. 


The Hi-Cone® Studies: Dr. W. E. Howland’s Study 
and Commentary on the Manchester Reports. 


YEOMANS Brothers Company 
1999-9 N. Ruby St., Melrose Park, Ill. 


Please send me copies of the reports checked above: 
Name - — 
Title__ 

Organization 

Address___ 
Oa State 


T-5923 
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Meter men 
know their 
settings 


Change a 
meter in a 
few moments 


Do you use 
shallow 
settings? 


You get 
the breaks 
on new 
inventions 





Keep your 
meters 
on the level 


50 years 
or more in 
one place 


Be sure you 
are paid 
enough 





1. 


® For further information on products or services please use reader service card. 


Why itis PROFITABLE 
touse FORD products 


You Standardize Your Settings 
Regardless of the model, Ford yokes and setters 
provide standard, permanently aligned settings. 
No time lost trying to “rassle” around with the 
odd ones. 


. You Set Meters Horizontally 


No matter how the water line runs—horizontally, 
vertically, in a corner or diagonally, Ford settings 
keep your meters level for most efficient operation. 


- You save on Meter Changes — 


Meters set in Ford yokes or setters may be 
removed and replaced quickly and economically. 
The time saved on one meter change may more 
than pay for the setting. 


. Inside or Outside - Settings are 


Permanent 


Whether you have basement or outside meters 
Ford settings are good for the life of the service. 


. Adaptations for Every Climate 


Ford shows you how to get the best settings for 
your climate—and provides all the equipment, 
even to meter boxes, barrels, forms and covers. 


. Complete Testing Equipment 


Ford bench or portable testing equipment helps 
you keep meters operating efficiently so that you 
get paid for all the water you deliver. 


. Ford Research Keeps You Out in Front 3 


For over 60 years Ford has specialized in devel- 
oping and producing better equipment for setting 
and testing water meters. Stay “out in front” 
with Ford. 





Equipment 


News 


CONTINUED FROM PAGE 34A 





The pump is specially designed 
with a close coupled motor for com- 
pactness and mobility. Available in 
both 3” and 4” sizes, the 4” size is 
only 18” in diameter and 28” high 
including the motor. The supporting 
legs are cast as a part of the pump 
casing and are designed to elevate the 
intake port from the sump bottom. 
They are shaped to lessen the pos- 
sibility of congestion in this critical 


area. 


Vertical Turbine Pumps 


1015 

Worthington Corporation, Harri- 
son, N. J., has introduced a major 
innovation in Vertical Turbine 
Pumps. 

The Ultra High Flow (UHF) 
Pump offers broader coverage to the 
customer, who can select a custom- 
made pump from a standard group 
of alternates. It also ranks approxi- 
mately 4% above previous efficiency 


| standards maintained by Worthing- 
| ton. The new pump maintains high 


efficiencies over wider operating 


ranges, thereby assuring continual 


| and efficient service under any vari- 


ety of accidental conditions. By in- 
creasing the range over which it op- 


| erates efficiently, the pump also se- 


cures a reduction in power costs. 


The UHF represents a design break- 


| through resulting from refinements of 


existing designs. 


FOR BETTER WATER SERVICES 





THE FORD METER BOX COMPANY, INC. 
WABASH, INDIANA 


VALVE OPERATION 
DE BING wourteo VALUE 


OPERATOR 


MAKES EVERY vatve POWER OPERATED 
PAYNE DEAN & CO. CLINTON, CONN. 




















““SURE, | told you to do it—But | didn't 
say clean the well out too good!" 
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1. Two-piece, ball-type 
packing gland—no stem 
binding. 


2. Stuffing box—repackable 
under pressure with valve 
wide open. 


3. Cast manganese bronze 
stem—for greater strength. 


4. Screwed-in, replaceable 
bronze seat rings. 


5. Disc spreaders. 
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Crane No. 480-2 hub end, iron 
body, double-disc gate valve, 
with bronze trim and non-rising 
stem. Sizes 2” to 48”. 


Cross section of No. 480-4 A.W.W.A. gate valve showing 
simple, positive wedging action. Lower spreader strikes boss. 
Upper spreader continues downward movement, causing wedging 


action that pushes discs outward to a tight seat against body rings. 


How 4-piece disc assembly 
moves between body guides. 
No wear on disc seat faces. 


Simple guided disc assembly does it! 
Crane A.W.W.A. valves seat tight, open easy 


Only four parts—two interchangeable discs, and an 
upper and lower spreader—complete the disc-wedge 
mechanism of Crane A.W.W.A. valves in sizes 12” 
and smaller. 

The discs are free to rotate, yet cannot jam or 
fall out of place in operation. Full length guide ribs 
in the body hold them in line without interfering 
with seating action. This freedom of movement of 
the discs prevents concentrated wear on seating sur- 


CRAN 


faces and helps to keep them clean. 

Five end patterns are available: hub, flanged and 
mechanical joint; and ‘“Fluid-Tite” and “Ring- 
Tite” for use with asbestos-cement pipe. Valves 
have non-rising stem and are obtainable with either 
conventional or ‘“‘O”’-ring stuffing box. 

For complete details of these and other Crane 
quality A.W.W.A. valves in sizes up to 48”, see 
your Crane Representative. 


"VALVES & FITTINGS 


PIPE «© PLUMBING ¢ HEATING ¢ AIR CONDITIONING 
Since 1855— Crane Co., General Offices: Chicago 5, Illinois— Branches and Wholesalers Serving All Areas 
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News of Suppliers 





Ionics, Permutit, England 
Sign Licensing Agreement 


Ionics, Incorporated, of Cambridge, 
Mass., USA and the Permutit Com- 
pany, Ltd., of London, have signed a 
licensing and royalty agreement that 
is expected to speed the wide-spread 
application of membrane-type water 
desalting plants throughout the arid 
regions of the world. 

Permutit Company, Ltd., (no cor- 
porate connection between Permutit 


INFILCO 


presents the 


ROTAGRATOR* 


[Tote -¥-tal-lale Mm Otelaataalialtiieis ry 


..-for faster, more complete 
COMMINUTION OF 


Most materials are handled in a 
single pass. Rollers at the bottom of 
a curved bar screen intercept heavy 
solids—lighter ones are raked down 
automatically. Any over-size com- 
minuted solids are automatically 
rescreened and returned to the com- 
minuting rollers until reduced to a 
size that permits passage through 
the screen. 


No matter what the load may be, 
the unit operates continuously with- 
out harm to the mechanism, because 
of its rugged construction and safety 
devices incorporated in its design. 


See it on display . 


Company, Ltd., of London and the 
U.S. firm, Pfauder-Permutit, Inc.) 
is one of the world’s largest and oldest 
water treatment equipment organiza- 
tions and becomes Ionics’ licensee for 
the manufacture and sale throughout 
most of the British Commonwealth 
of ion exchange membranes and equip- 
ment covered by Ionics’ British pat- 
ents. 

The agreement is expected to have 
profound effect in the Union of South 





SEWAGE SOLIDS! 


The “ROTAGRATOR” screen and 
comminutor is a completely packaged 
unit ready for simple and easy instal- 
lation. A full range of sizes is avail- 
able. For complete information write 
today for Bulletin 5150-A. 


Over 60 years of engineering 
leadership in water, sewage and waste 
treating equipment. 


Infilco Inc. 
General Offices: 
Tucson, Arizona 
P.O. Box 5033 


Field offices throughout the 
United States and other countries. 


. . Booths 68-69 


F. S. 1. W. A. Show ... Oct. 11-15 
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Africa which has large supplies of 
brackish water, but limited supplies of 
fresh water. It also covers many other 
water-short areas, including India, 
Australia, Tasmania, Nigeria, Ghana, 
Ceylon, Kenya, Tanganyika, Uganda, 
British Somaliland, Pakistan, New 
Zealand and several other British and 
former British possessions in Asia and 
Africa. 


Weimer Promoted 
By Rockwell 


Rockwell Mfg. Co., Pittsburgh, 
Pa., has announced that William F. 
Weimer has been appointed to the 
new position of Director of Public 
Relations and Advertising. 

Mr. Weimer was advertising man- 
ager of Rockwell's Meter and Valve, 
Municipal and Utilities and Register 
Divisions. He also handled corporate 
advertising. In his new capacity he 
will be responsible for all public re- 
lations operations in addition to his 
advertising functions. 

Mr. Weimer joined Rockwell in 
1936 and was with the Sales Order 
Department until 1945. Before being 
promoted to his most recent position 
in 1951 he was assistant advertising 
manager, Meter and Valve Division. 
Prior to joining Rockwell he was a 
theatre manager for Warner Broth- 
ers, RKO and Harris Amusement 
Co. 

A native of Uniontown, Pa., Mr. 
Weimer attended the Robert Morris 
School of Business. He is a past presi- 
dent, Pittsburgh Chapter of the Na- 
tional Industrial Advertisers Associa- 
tion and a member of the Association 
of National Advertisers which he 
served as a national director and 
chairman of several committees. 


New Company Manufactures 
Chlorine at Shreveport, La. 


Arkansas Louisiana Chemical Cor- 
poration, Shreveport, La., a newly 
formed chemical firm, has announced 
that initial production of chlorine and 
caustic soda already is under way, as 
well as products extracted from nat- 
ural gas. 

The firm, a wholly-owned subsidi- 
ary of Arkansas Louisiana Gas Com- 
pany of Shreveport, La., has taken 
over the operation of eight natural gas 
extraction plants formerly operated 
by the parent firm in Arkansas, Lou- 
isiana and Texas. Chlorine and caus- 


CONTINUED ON PAGE I10A 





GRINNELL REPORTS ON VALVES: 


Dependable performance and long service life 
for vacuums down to 0.1 micron . . . with leak 
micron cubic foot/hour 


rates of less than 0.1 


One of the most important require- 
ments of valves for high-vacuum serv- 
ice is that they must be vacuum-tight at 
all times during their operating cycle. 
Diaphragm valves of the Grinnell- 
Saunders manufacture fully meet this 
requirement. When clamped between 
the flanges of the body and bonnet, the 


Valve provides vacuum-tight seal in closed position 


diaphragm is easily made vacuum-tight 
down to 0.1 micron — with an in-leak- 
age rate of less than 0.1 micron cubic 
foot/hour. Whether in the open, throt- 
tling or closed position, the diaphragm 
presents a smooth, unbroken face to the 
vacuum side of the chamber. 


Rugged, nylon-reinforced 
diaphragms in a variety of materials 


Grinnell has perfected a method 
of reinforcing its diaphragms with 
wear-resistant nylon. The result is a 
diaphragm that lasts longer at high- 
vacuum. The only part of the valve 
subject to service wear at any time is 
the diaphragm — which can easily be 
replaced in a matter of minutes, with- 
out removing the valve body from the 
system. Diaphragms are available in a 
wide choice of materials. 


Rugged, reinforced nylon diaphragm gives long-lasting life 


Contamination minimized 


Construction of Grinnell-Saunders 
Diaphragm Valves provides separa- 
tion of the working mechanism from 
the vacuum within the system. This 
isolation of lubricated working parts 
prevents contamination of the system 
from lubricant outgassing. 


Large, unimpeded valve passage 


The large passage of the Grinnell 
valve, in the open position, offers min- 
imum impedance to the escape of ran- 
dom moving molecules in pumping 
down to high-vacuum, thus shortening 
the pump-down cycle. 


In open position, valve passage is free and unimpeded 
Special provisions: 


Sealed bonnets are available for 
evacuation when required. Elastomer 
type diaphragms do not require evac- 
uation of the bonnet. Valves with plas- 
tic diaphragms, used at elevated tem- 
peratures, do require evacuation of the 
bonnet for long diaphragm service life. 


For more information 


Get further facts about Grinnell- 
Saunders Diaphragm Valves. Learn, 
how the diaphragm lifts high for 
streamline flow in either direction .. . 
and how the diaphragm seals firmly 
against the body weir for leak-tight 
closure. Write to: — Grinnell Com- 
pany, Providence 1, Rhode Island. 
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tic production began in October at 
Pine Bluff, Ark. Sales offices for the 
corporation have been established in 
the Slattery building, Shreveport. 
The chlorine plant facilities, a part 
of the Pine Bluff Arsenal, were leased 
from the U. 
by the corporation. The Department 
of Army has operated the plant during 
World War II in production of mus 


S. Government recently 


tard and lewisite gas. 

Originally built for production of 
50 tons of chlorine per day, the plant 
subsequently has been up-rated to 75 
tons daily. In producing this amount 
of chlorine, it also will produce ap- 
proximately 80 tons of caustic soda. 
The electrolytic decomposition process 
will consume nearly 135 tons of salt 
daily when operated at capacity. 





Bailey Meter Promotes 
Woodard 


Bailey Meter Co., Cleveland, Ohio, 
has announced that P. H. Woodard 
has been appointed Resident Engineer 
in Omaha, Nebr., subdivision of the 
Kansas city district. Woodard’s head- 
quarters are at 7718 Blondo Drive, 
Omaha, Nebr. 

Woodard, who joined the company 
in 1951, as a cadet engineer, has been 
on the Kansas City staff since June 
1953. He served in the army from 
August 1953 to 1955, returning to 
the Kansas City district after his dis- 


charge. Woodard was graduated from 
the University of Kansas in 1951, with 
a bachelor of science degree in me- 
chanical engineering. 


FORT LAUDERDALE « ST. PETERSBURG + FORT MYERS + NAPLES « GAINESVILLE « “MARINELAND” (ST. AUGUSTINE) 
WEST POINT ¢ MARION « JACKSONVILLE « EVANSTON « MOLINE + GRANITE CITY « VANDALIA® MATTOON © ALTON « FR 
STREATOR © EAST ST. LOUIS WILLIAMSON COUNTY o INDIANAPOLIS © BEDFORD o GENERAL MOTORS (INDIANAPOL 
RICHMOND « COUNCIL BLUFFS « CENTERVILLE e DAVENPORT > DUBUQUE o CRESTON o HUMESION » WEST DES MOINI 
| OSAGE ‘CITY e BELOIT « GRENOLA « KANSAS CITY + ATCHISON © ELLSWORTH © RIANHATTAN © HAYS « TOPEKA + OLAT 
WICHITA e ALTAMONT « LAWRENCE « MORRIS « ST. PAUL FT. SCOTT o EUREKA DESOTO o LAWRENCE + RUBBER RES 
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Again on the growing Leopold list... DETROIT 








Based on Four Years of Proven Performance... 
DETROIT EXPANDS WITH LEOPOLD 


The 200 MGD addition to the Spring- 
wells Station in the Detroit water 
system will increase the maximum day 
filter plant capacity of this plant from 
340 MGD to 540 MGD in a multi- 
million dollar expansion program. 
Leopold glazed tile filter bottoms were 
chosen for this project as a result of 
their proven performance in the North- 
east Station, where they were placed in 
operation in 1955. 

Made of de-aired fire clay—vitrified 
and salt glazed, the Leopold filter bot- 
tom can’t be matched for dependable, 
economic service. Individual Leopold 
blocks can’t corrode or absorb water . . . 


WATER & SEWAGE Works, OcTOoBER, 1959 


are acid and alkali resistant . . . not 
subject to tuberculation . . . provide 
equal filtration and uniform wash dis- 
tribution. For modernization or new 
construction, consider the long term 
economy and performance offered only 
by Leopold filter bottoms. Write today 
for complete information. 


F. B. LEOPOLD CO., INC. 
ZELIENOPLE, PA. 
Exclusive Canadian Representative: W. J. Westaway, Ltd., Hamilton, Ont. 


GLAZED TILE FILTER BOTTOMS 





Clow Opens Bensenville Plant 


James B. Clow & Sons, Inc., Chi- 
cago, Ill., has opened a large new plant 
at Bensenville, Ill., to meet the grow- 
ing demand for cast iron pressure pipe 
for water and gas systems. 

Built and equipped at a cost of 
$6,500,000, the new facility has more 
than 100,000 square feet of enclosed 
floor space and occupies approxi- 
mately 60 acres along the Cook-Du 
Page county lines south of Irving Park 
Road. The company manufactures 
cast iron pipe of 6 to 16-inch diame- 
ter, in 18-foot lengths, by the metal 
mold process. 

The Bensenville plant is highly 
automated with newly developed 
equipment for pipe manufacture. The 
casting machines include original pat- 
ented designs by Clow engineers, and 
the control system that governs their 
operation is unique in the industry. 

The main building, 400 feet long 
and two to 2% stories high, houses 
the cupolas for the melting iron, the 
centrifugal casting machines, core- 
making equipment, and maintenance 
and machine shops. Projecting from 
this building is a one-story structure 
420 feet long in which pipe is an- 
nealed, tested and coated. 


Neptune Appoints Davies 
Coordinator, Foreign Sales 
Neptune Meter Company, New 
York, N. Y., has announced the ap- 
pointment of Mr. Walter K. Davies 
to supervise and coordinate all activi- 


CONTINUED ON PAGE 112A 
































orn WOUD 


HYDRANT 


THE R. D. WOOD HYDRANT 
SUPPLIES MAXIMUM RELIABILITY 
AT MINIMUM COST 














Valve opens against water pressure—water pres- 
sure holds it closed in case of accident 


Every point of friction is protected by at least 
one bronze surface 


Head revolves 360°; simply loosen bolts and 
rotate 


Optional break-point flange with frangible cou- 
pling in hydrant stem makes it unnecessary to 
excavate in case of a broken hydrant 


Available for bell, flange and mechanical pipe 
connections; with conventional or “O”’ ring 
packings 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and ‘“‘Sand-Spun” Pipe 
(centrifugally cast in sand molds) 
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ties of the Corporation relating to 
product sales in foreign countries 
Under the title of Foreign Sales 
Coordinator, Mr. Davies will super- 
vise a newly created department of the 
Corporation’s operations, made neces- 
sary by the firm’s increased activity 
in foreign markets. He will be respon- 
sible for coordinating sales, planning 
promotional efforts and conducting all 


functions comparable to a_ central 
“clearing agency” for all transactions 
made by Neptune and its six sub- 
sidiaries outside the United States. 
Mr. Davies joined Neptune in 1954, 
as General Sales Manager of Sub- 
sidiary Companies, and was elected a 
Director of Electronic Signal Com- 
pany in 1957. Prior to his association 
with Neptune, he was president and 








OPENS ON ELECTRICAL 


IMPULSE 


i . Mh hay! 
Me if Wilf, 
Wie 


G-A Cushioned 


Solenoid Operated Valve 


Where remote control valve operation is de- 
sired, specify and use the G-A Cushioned 
Solenoid Operated Valve that automatically 
opens or closes on any type of electrical im- 
pulse. The operating sequence—whether on 
open or closed circuit—can be made to suit 
your requirements. Sizes 2’ to 36’’. 


Bulletin W-7A has the complete story. 





1254 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers and Manufacturers of VALVES FOR AUTOMATION 
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Chairman of the Board of Beekman 
Industries, Inc., a New York firm 
which specialized in administration of 
companies which were merchandising 
newly introduced products. 


Dickey Clay Appoints 
Magruder 

W. S. Dickey Clay Mfg. Co., Kan- 
sas City, Mo., has announced the ap- 
pointment of Mr. James Magruder 
as Florida Sales Representative. 


Mr. Magruder is succeeding Mr. 
Rexford Seay, who is joining Dickey’s 
engineering staff. 

In his new position, Mr. Magruder 
will service the Florida territory with 
Dickey Vitrified Salt-Glazed Clay 
sewer pipe and related clay products. 
He has been with the Dickey organ- 
ization since December, 1957. 


A native of Bradenton, Florida, Mr. 
Magruder attended Emory Univer- 
sity. Mr. and Mrs. Magruder, and 
their two children, live in Largo, 
Florida. 


Rockwell Names New 
Branch Managers 


Rockwell Manufacturing Com- 
pany’s Meter and Valve Division, 
Pittsburgh, Pa., has announced that 
Michael P. Groom has been named 
branch manager of the new El Paso 
sales office and John R. Applegate has 
been named branch manager of the 
division’s Detroit sales office. 

The El Paso office is being trans- 
ferred from Midland, Texas and from 
the company’s southwest region to the 
midwestern region. 

Mr. Groom has been branch man- 
ager of the Detroit office since 1957. 
He joined Rockwell in 1946 as a 
sales engineer and from 1955 to 1957 
was assistant manager of distributor 
sales, Meter and Valve Division. He 
isa graduate of McAllen, Texas Busi- 
ness College. 

Mr. Applegate has been with Rock- 
well since 1948. He has been sales 
engineer, Chicago gasoline and oil 
products sales supervisor and senior 
sales engineer for all meter and valve 
products. In 1957, he became assist- 
ant product manager-lubricant sales 
for the Meter and Valve Division. He 
was graduated from Tri-State Col- 
lege, Angola, Ind., with a degree in 
mechanical engineering. 








Get Faster, 


Easier Cleaning 


with 
ALLIS-CHALMERS 
LEONARD 





TRASH RAKES 











LEONARD rakes operate directly on 
trash rack bars... give you freedom 
of movement that cuts cleaning time 
and labor. On either vertical or inclined 
racks, the rake rides down over stub- 
born obstructions and works them 


loose. 


Initial costs are low. The width of 
Allis-Chalmers rakes is kept to the 
minimum required for handling trash, 
and no channel guides are needed. A-C 
LEONARD rakes are available in stand- 
ard 6-and 8-foot widths. They soon pay 
for themselves in reduced head loss. 


In addition to the standard design 
shown, there are other self-dumping 
rake designs in both log grapple and 
regular types. For complete details, 
consult your nearest A-C office, or 
write Allis-Chalmers, Hydraulic Divi- 
sion, York, Pa. 


LEONARD and ROTOVALVE 
are Allis-Chalmers trademarks 


RESEARCH DESIGN 


Hydraulic Division Hite 


ENGINEERING FABRICATION 


ROTOVALVE 


Ball Valves + Butterfly Valves + Free-Discharge Valves 





~ Hydraulic Turbines & Accessories «+ Pump-Turbines + Pumps «+ Liquid Heaters 


ALLIS-CHALMERS 
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Ring Balance Meters 
1016 
Hagan Chemicals & Controls, Inc., 
Pittsburgh, Pa., has just published 
a new brochure describing the many 
applications for Hagan Ring Balance 
Meters. The eight page publication 
highlights all outstanding features ol 
the versatile instrument, keying each 
to a more detailed technical catalog. 
There are graphic discussions of 


such Ring Balance applications as: 
wide range flow meter ; electronic re- 
ceiver ; computer for measurement of 
net weight of solids suspended in a 
fluid stream; BTU measurement in 
a heat exchanger, and measurement 
of weight flow of gas undergoing 
density variations. 

Also included are discussions of 
the Ring Balance Meter with an inte- 
grator impulse generator for control 


DEATH in the DESERT 


If you have ever seen a desert or picture of a desert, you realize it is 
a scene of death. There may lie the bleached bones of an animal or 
a human being. There are no trees, no vegetation. The soil may be 
rich in plant food, but nothing grows. It is proof that water is the 
lifeblood of everything that grows—animal or vegetable. 

It is an historic fact that past civilizations have risen and fallen 
according to their ability to satisfy their need for water. Water’s 
abundance in America in the past is now de- 
ceiving. Not that the U.S. is turning into an arid 
desert, but the problem is inadequate water dis- 
tribution facilities. U.S. water works improve- 
ments have not kept step with the phenomenal 
increase in population and industrial expansion, 
which means increased demand for water. 

U.S. water works officials know this situation 
and are trying to solve it, but they need better 


public support. 


This Series is an attempt to put into words some appreciation 


of the water works men of the United States. 


M:H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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of proportional chemical feed, and 
with special cams for measurement of 
flow with flumes and weirs, or meas- 
urement of high pressure steam flow 
by pipeline friction without an ori- 
fice. 

In addition, the bulletin describes 
the Ring Balance instrument as a 
controller and electrical flow 
signal transmitter. 


rauio 


Chain Drives, 
Conveyors and Elevators 
1017 

Chain Belt Company, Milwaukee, 
Wis., has just published two new 
authoritative handbooks outlining in- 
stallation, operation and maintenance 
procedures for chain drives and chain 
conveyors and elevators. 

Both bulletins are handy pocket- 
size editions containing a world of 
up-to-date, practical information on 
how to install, operate, maintain and 
extend the life of your chain drives 
and conveyors. They present the 
do’s and don’ts the experts follow 
and are pointedly illustrated for com- 
plete understanding. 


Air Compressors 
1018 

Joy Manufacturing Company, 
Pittsburgh, Pa., has just published a 
new 16-page bulletin fully describing 
and illustrating Unitair compressors. 
Included are specifications on eight 
sizes of the air-cooled compressors 
in the 15 to 125 H.P.:; &1 to 641 
C.F.M. range. 

Well-defined section draw- 
ings and complete run-down on all 
vital components serve to make this 
a useful, informative booklet. 


cross 


Gages 
1019 

The Hays Corporation, Michigan 
City, Ind., has issued a series of prod- 
uct specification sheets presenting 
complete information about the entire 
line of Hays Pointer and Indicator 
Gages. 

The bulletins cover specifications 
and data concerning Hays Model 
211, 212, and 213 Pointer gages and 
Model 214 Vertical Scale Indicator. 

According to the sheets, all Hays 
Pointer Gages employ a diaphragm- 
type measuring element for low pres- 
sure, draft or differential pressure 


CONTINUED ON PAGE I16A 











Continued Success 


i ps for the Coilfilter continue to come in for United States and 
Canadian application. We are presently rounding out a program of 
shop and office expansion which will help strengthen our position in the 
Sanitary Field. 


Since 1954, we have been studying the basic phenomena involved in Fresh 
Solids Dewatering, and approximately 50 successful Coilfilter installations 
have been made utilizing this Process. Our conservative approach has paid 
off; not only has effective equipment been developed for accomplishing 
this Process, but we have also learned what pitfalls exist and must be 
avoided. 


The writer traveled to England and Scotland in order to personally check 
the technical aspects of sludge dewatering and make comparisons with our 
American practices. As a result of the investigation, a licensing arrange- 
ment has been made permitting application of our Coilfilters in countries 


outside of North America, especially in connection with Fresh Solids De- 
watering. 


There appears to be a substantial market for our equipment in Canada, and 
we have therefore purchased a site in Brampton, Ontario, and propose to 
build a shop and office at this location. 


Experimental work on other phases of Sanitary Engineering is continuing, 
and we hope to be of service to the Field for many years to come. 


Respectfully, 
T. R. Komline 


KOMLINE-SANDERSON 
ENGINEERING CORPORATION 


MANUFACTURERS OF THE COILFILTER 
PEAPACK, NEW JERSEY 
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120 
Variations in the magnitude of the 


measurement to inches water 
source produce a movement of the 
diaphragm, opposed by a calibrating 
spring, which is transmitted to the 
pointer. 

The Model 214 Gage is available 
for pressure indication from 0.2 inch- 
€s water to 10,000 psig either directly 
or through 


g an 
electric receiver version of the gage. 


transmitters, usin 


the bigger your pumping problems 
. .. the better your reasons for 


giving them to 


WHEELER-ECONOMY 


You know how big problems can be, in 
selecting pumps for water works reservoir 
service. The Pumps you see here are spec- 
ially designed and built to solve such prob- 
lems. They’re 36” Axial Flow Wheeler- 
Economy Pumps, each of which delivers 
28,000 gpm. And they’ve been in continuous 


Fire Hydrants 
1020 

Kennedy Valve Mfg. Co., Elmira, 
N. Y., has released a new 8 page bul- 
letin describing a completely new line 
of Fire Hydrants. 

The new Fire Hydrants, named 
the K-10 and K-11, are completely 
redesigned and have a minimum 
number of parts. All working parts 
can now be easily removed for main- 








service for many years with only routine 
maintenance and modest operating costs. 

If you’re puzzled over which pumps to 
use for water works, municipal or industrial 
power plant service, drainage, irrigation or 
flood control, see C. H. Wheeler. Your rep- 
resentative can help you even if you need 
capacities exceeding 220,000 gpm and heads 
of 75 feet. He’ll give you expert advice on 
pump design and construction, and station 
arrangement suggestions you'll find helpful. 


Economy Pump Division 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenve + Philadelphia 32, Pa. 


Whenever you see the name C. H. Wheeler on a product, you know it’s a quality product 


Contritugel, Axial and Mixed Flow Pumps * Steam Condensers » Steam Jet Vacuum Equipment © Marine Auxiliary Machinery © Nuclear Products 
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tenance without excavation. Both hy- 
drants feature “O” Ring construc- 
tion. 

According to the bulletin, the K-10 
is the regular model hydrant with 
bolted joint construction. The K-11 
is the new, improved Safetop model 
with the famous Kennedy Safety 
Breakable Section again utilized in 
the new design. Both conform to 
all A.W.W.A. specifications and are 
manufactured in 4, 4%4 and 5 inch 
with a wide variety of pipe and con- 
nections to meet every need. 


Self-Priming Centrifugal 
Pump 
1021 
Worthington Corp., Harrison, N.]., 
has announced the availability of a 
specification sheet on its Blue Brute 
40M Self Priming 
Centrifugal Pump, a new size recently 
added to its 1958 line of Contractors’ 
pumps. 


Engine Driven 


The specification sheet states that 
new 40M Blue Brute pump is also 
available as a motor driven unit and 
features the exclusive Worthington 
replacement recirculation 
port that eliminates valves and _ per- 
mits renewal of internal 

The specification sheet contains 
complete dimensional and pump and 
engine data. 


cast iron 


clearance 


The brochure also gives informa- 
tion on Hodag’s Field Engineering 
Service and lists a variety of indus- 
tries and processes in which Hodag 
silicone antifoams are used as a low 
cost solution to foam problems. 
Hodag offers a variety of stock sili- 
cone antifoams for most applications, 
and makes formulations to 


meet unusual requirements. 


special 


Conversion Factors Wall Chart 
1022 

Precision Equipment Co., Chicago, 
Ill., has published a Reference Table 
for Engineers and other Executives 
in Wall Chart form. This Conversion 
Chart is useful for engineers, shop 
men and other executives. 

Included are common conversions 
such as inches to centimeters or watts 
to H. P. as well as many conversions 
that are difficult to locate in reference 
manuals. (Some such examples are 
atmospheres to Kgs/sq. cm, cm/sec 
to miles/hr, cu. ft. to liters, microns 
to meters, quintal to Ibs., etc., etc.). 


CONTINUED ON PAGE I18A 





at Orange County (Calif.) Sewage Treatment Plant: 


42” Foxboro Magnetic Flow Meter Handles 
up to 60 Million Gallons Effluent Per Day 


giant meter has no flow restrictions of any type 


The County Sanitation Districts 
of Orange County, Calif. have a 
total of 4 Foxboro Magnetic Flow 
Meters. The giant meter shown 
above measures effluent flow from 
Plant #1. Additional 16”, 20” and 
24” meters measure influent flows 
on trunk lines entering the plant. 

Mr. Robert N. Galloway, Super- 
intendent of Plants, reports that the 
42" meter has required no main- 
tenance whatever since it went on 
stream in the summer of 1958. The 
Magnetic Flow Meters, Mr. Gallo- 
way adds, not only furnish vital 
plant operation data, but more 


important, serve as the basis for 
apportioning costs to the various 
sanitation districts in Orange 
County contributing to the plant 
flows. 

Measuring sewage is no prob- 
lem for the Foxboro Magnetic Flow 
Meter. It has no orifice plates, no 
pressure taps, no line restrictions 
of any kind. There is nothing to 
corrode — nothing to take apart 
and clean. Ask your nearby Fox- 
boro Field Engineer for full details 
or write for Bulletin 20-14. The 
Foxboro Company, 8910 Neponset 
Ave., Foxboro, Mass. 


42-inch Foxboro Magnetic Flow Meter is 
installed in this cement pit, 25 feet below 
ground. Instrument at right is Foxboro Tele- 
tax Transmitter, providing instantaneous 
transmission of effluent flow measurements 
to Orange County’s central operating station, 


REG. US PAT. OFF. 
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Special Coated Plug Valves The coated valves—K51 (Pen- 
1023. ton), Kanigen and Teflon—are in 

Rockwell Manufacturing Com- addition to Rockwell's complete line 
pany, Meter and Valve Division, of Corrosion Resistant Alloy Valves. 
Pittsburgh, Pa. has available an 8 Descriptions of the coating proper- 
page, photo-illustrated bulletin de- _ ties, valves available, tables of recom- 
scribing Rockwell-Nordstrom special mended applications and photo-illus- 
coated lubricated plug valves. trations showing typical installations 








Fed 


A TYPE FOR EVERY SERVICE DRY PIT - WET PIT 
RUGGED — DEPENDABLE — SUBMERSIBLE 


NON-C Loe. HORIZONTAL 


CHOICE OF 
IMPELLERS 


NON-CLOG DRY PIT 
pump with double suc- 
tion elbow and stand. 
Send for Bulletin 
1850.5. 


NON-CLOG WET PIT with 
cover. Single unit. Du- 
plex models with alter- 
nating controls avail- - 
able. Send for Bulletin Bulletin 

















HORIZONTAL NON-CLOG MODEL 
with flexible coupling. 
Send for Bulletin 1850.5. 


trouble-free service from every type. 
Pacific Non-Clog Sewage Pumps co 
‘ all desirable design features that 
- efficient, economical and dependab 
ation and service. 


“Order now. ALL TYPES AVAILABEB — suemersine | 
FOR IMMEDIATE SHIPMENT. et | A complete unit ready to in- 


Stall includes pump, motor, 
automatic controls and cable 
to control panel. Send for Bul- 
letin 1850.5. 


ACIFIC PUMPING CO. 


Established 1907 
Manufacturers and Distributors of Pumps for Every Service 


MAIN OFFICE AND FACTORY: 9301 San Leandro S$t., Oakland 3, Calif. 
OAKLAND, Calif. - Portland, Ore. - Seattle, Wash. . Los Angeles, Calif. . Dallas, Texas 
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are included in the new bulletin. 
According to the bulletin, K-51 
(Penton) is a new thermoplastic 
polymer that provides outstanding 
chemical resistance to both inorganic 
and organic agents and is recom- 
mended for service in temperatures 
up to 200 degrees F. Kanigen coated 
valves are valves with a uniform, 
hard, corrosion resistant nickel alloy 
coating. Teflon coating is available 
only on the plugs of standard pattern 
Rockwell-Nordstrom Valves. 


Elliptical Concrete Pipe 
1024 

United States Concrete Pipe Com- 
pany, Cleveland, Ohio has just pub- 
lished a four page brochure in color 
entitled “Elliptical Concrete Pipe for 
Sewers and Culverts”. 

The brochure is of special interest 
to engineers, contractors, municipal 
officials and others concerned with 
planning, designing and constructing 
sewerage and drainage systems. It 
contains fully illustrated descriptions 
on the use of Elliptical Pipe to obtain 
round pipe flow equivalents in areas 
where either shallow or narrow 
trenches makes use of full round pipe 
impractical. Diagrams, data charts 
and tables fully describe Elliptical 
pipe sizes and computes discharge 
flow rates for the full range of pipe 
sizes. 


Low Capacity Chemical Feeder 
for Small Water Systems 
1025 

Proportioneers division of B-I-F 
Industries, Inc., of Providence, R. I., 
has published a new bulletin describ- 
ing the Proportioneers Low Capacity 
Chemical Feeder for low cost con- 
trolled feeding of Hypochlorite or 
other water treatment chemicals into 
small water systems. 

According to the bulletin, the mod- 
el 19131 Chemical Feeder is an air 
ot water-operated diaphram type pro- 
portioning feeder. It operates on 110 
volts, 60 cycle AC. Complete kit, 
ready to install, includes feeder, in- 
structions, suction and discharge tub- 
ing, foot valve, injector nozzle, spare 
parts, etc. ““See-Thru” molded plastic 
reagent head enables visible check of 
diaphragm and check valve action 
while pump is operating. 


CONTINUED ON PAGE 120A 
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REX FLOAT-TREAT... 
Treatment by dissolved 
air flotation. 


TRAVELING WATER SCREENS 
.»-Fine screening for process 
or waste. water. 


" > 
ee ere were 


REX waste TREATMENT EQUIPMENT ASSURES 
PROVEN PERFORMANCE...MAXIMUM ECONOMY... 
SOUND ENGINEERING...MODERN DESIGN 


REX RIM-FLO 
CLARIFIERS... 
Maximum settling 
efficiency in o 


aS 
REX VERTI-FLO CLAR- — 


IFIERS...Meximum 
settling efficiency in a 


REX SLUDGE COLLECTORS... Suction or scraper 
type...round or rectangular tanks. 


Whatever the problem in waste treatment, whether it’s the re- 
moval of solids or the recovery of valuable products, CHAIN 
Belt Company is ready with the economical answer...an answer 
developed through nearly 30 years of practical experience and 
research. 

CHAIN Belt offers the best in modern methods of waste treat- 
ment as well as a complete line of modern, quality equipment. 

Rex can offer the right type and size for nearly every require- 
ment, from a tiny steel tank package plant to the largest multi- 
unit concrete tank installation. 

Flexibility in choice of process and equipment assures the 
lowest possible plant cost, lowest operating and maintenance 
cost consistent with top performance. 

Rex processes and equipment reduce pollution, save valuable 
products and water with efficient use of space and facilities. 
Existing structures may often be utilized to provide modern treat- 
ment with slight modification. 


The CHAIN Belt technical staff is prepared to assist in the 
evaluation of any waste treatment problem. Laboratory and field 
investigations will be performed and waste will be analyzed for 
proper equipment selection. A laboratory test service is also 
available, as well as pilot units for field tests at the site. 


Call the nearest Rex Field 
Sales Office for complete in- 
formation on the waste 
treatment equipment shown 
here and many other types. 
Or write CHAIN Belt Company, 
4610 W. Greenfield Ave., 
Milwaukee 1, Wisconsin. SEWAGE AND WASTE 
TREATMENT EQUIPMENT 


WATER & SEWAGE WorkKS, OcTOBER, 1959 





120A 


New Bulletins 


e For further information on products or services please use reader service card. 


CONTINUED FROM PAGE I18A 





Conveyor Sludge Collector 
1026 
Chain Belt Company, Milwaukee, 
Wis., has available a reprint entitled 

“Rex Conveyor Sludge Collectors” 
The 12-page bulletin illustrates the 
diversity of the Rex sludge collector 
line and outlines the basic styles for 
light, medium and heavy-duty in- 
stallations that provide a_ positive 
answer to sludge removal problems. 
In addition, it carries general infor- 
mation on tank and drive arrange- 


PENNSALT 
CHEMICALS 


FOR WATER AND 
SEWAGE 
TREATMENT 


ments; skimming equipment; and 
components. 


Transistorized Flow Rate 
Indicator 
1027 
Fischer & Porter Co., Hatboro, 
Pa., has released a Technical Flyer 
describing the company’s new tran- 
sistorized servo-driven flow rate in- 
dicator, a low cost, a-c null balance 
potentiometer type indicator for F&P 
Magnetic Flowmeter primaries. De- 


* 


Aerial view of the modern new sewage 
treatment plant at Spokane, Washington 


PENNSALT CHEMICALS CORPORATION 


CHLORINE. A uniform quality waterworks grade of chlorine. 
Used by hundreds of cities and communities throughout the 
country because of confidence in PENNSALT’S Quality Con- 
trol of the product. Shipped in 100 and 150 lb. cylinders and 
ton containers by rail, truck and water. 


AMMONIA, Anhydrous. Waterworks grade, shipped in modern, 
lightweight cylinders which saves considerable freight cost and 
lightens the burden of handling. 50, 100, 150 lb. cylinders. 


PERCHLORON. High-test calcium hypochlorite containing 70% 
available chlorine. Shipped in 100 lb. drums; cases—nine 5-lb. 
cans to a case. 


FERRIC CHLORIDE, Anhydrous. Use of PENNSALT’S Ferric 
Chloride in sewage disposal operations simplifies and improves 
performance. It provides immediate filtration without the usual 
losses in sedimentation time in the treatment of fresh or digested 
sludge. Increases filter efficiency and multiplies vacuum-filter 
capacities through superior coagulation. Available in non- 
returnable steel drums of 135 and 350 lbs. 


PENNSALT OF WASHINGTON DIVISION 


TACOMA 1, WASHINGTON 


Vancouver, B.C. (CRestwood 8-1412) 
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sign features, performance data, full 
dimensions and mountings are given. 


ABS Rigid Plastic Pipe 
1028 
Marbon Chemical Division, Borg- 
Warner, Washington, West Virginia, 
has issued a folder for users of pipe, 
titled “Be Absolutely Sure with ABS 
Plastics”. Presenting advantages of 
ABS for a variety of services, the 
new folder also lists a combination 
of ten advantages found only in pipe 
extruded of ABS (acrylonitrile-bu- 
tadiene-styrene ). 


Multiple Pressure Readout 
System 
1029 
Fischer & Porter Co., Hatboro, 
Pa., has issued a 12-page, 2 color, 
Catalog that describes the F&P Mul- 
tiple Pressure Readout System which 
measures and records hundreds of 
different pressures simultaneously us- 
ing a single high accuracy transducer. 


Steam-Jet Cleaner 
1030 

Pantex Manuacturing Corporation, 
Pawtucket, R. L., has published a 
new technical bulletin, which de- 
scribes the recently introduced 100 
gph. Speedysteam portable, steam-jet 
cleaner. 

Printed in 2 colors and illustrated 
with typical, in-use photographs, the 
bulletin gives details on design and 
operation advantages of the new unit. 
Included among these are exclusive 
features (in the 100 gph. range) 
such as fully automatic ignition, mod- 
ulated fuel consumption, built-in soap 
dispenser, anti-siphon valve and 
four large rubber tired wheels. 


Variable-Speed Drive 
1031 

Sterling Electric Motors, Inc., 
Los Angeles, Calif., has available a 
completely new Speed-Trol variable- 
speed drive bulletin. 

This bulletin contains the follow- 
ing features: Photographs of the bas- 
ic types of Sterling's variable-speed 
drives ; photographs of a large variety 
of modifications, including a separate 
motor drive horizontal assembly, and 
a newly-designed shaft-mounted 
right-angle variable-speed drive ; sug- 
variable-speed applications ; 
detailed information regarding horse- 


gested 
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NEW BASIC DESIGN 
ADVANCES IN 


© PUMP STATIONS 
@ EJECTOR STATIONS 
e EJECTORS 


TEX-VIT 
PACKAGED PUMP STATION 


New Design Means Better Operation 


New Flexible Coupling between motor and pump 
makes possible extra-rugged performance. Motor 
and pump have individual shafts, and each carries 
its own thrust loads. The TEX-VIT assembly has 
four ball bearings instead of the two ordinarily 
used where pump and motor have a common shaft. 
Maintenance and service is simplified, too, because 
pump, motor, shafts, or bearings can be replaced 
with standard off-the-shelf components. New Direct 
Pressure Controls eliminate the need for air com- 
pressor and actuating float. Controls are actuated 
by fluctuation. of sewage level in the wet well. 
Heavy Steel Shell, is water-tight and protected 
against corrosion by special epoxy coating and 
magnesium anodes. Maximum protection against 
air short circuiting is provided by placing air inlet 
and outlet at opposite sides of the station. Large 
blower provides one complete air change per 
minute. Pump available in 30 to 4,000 GPM capaci« 
ties. Write for Bulletin No. PS-60. 


DELTA-JECT and ELLIPTO-JECT PACKAGED EJECTOR STATIONS TEX-VIT EJECT-ALL 
Exclusive Shell-Within-Shell Design Gives You - PNEUMATIC EJECTOR 


* double protection against corrosion 
simplified maintenance with separate and replacable a 
: 
air tanks and sewage pots , ? 


7 


These versatile Tex- 
Vit Ejectors are made 
in a wide variety of 
sizes (20 to 600 GPM) 
and component combi- 
nations to meet your 
specific installation 
requirements. Receiver 
pot, motor and com- 
pressor are shipped as 
a unit, with all elec- 
trical controls com- 
pletely wired. The 
EJECT-ALL can also 
be supplied for remote 
installation where air 
is provided from air 
Air tank ~] A» & storage tanks or a 

Ni, 7 central plant system. 
Write for Bulletin No. 
EA-60. 





Air tank 4 receivers 





receiver 





Pat. TEX-VIT Lift Stations, Ejectors and other 
Pend. products are manufactured to highest 
DELTA-JECT is a duplex ejector sta- [7 ELLIPTO-JECT is a simplex ejector quality standards and are fully tested be- 
tion available in 30 to 200 GPM capaci- station available in 30 to 200 GPM f hi h ked 
ties. Exclusive shell-within-shell design capacities. Air vi ome cing ieEg seeeiadh ore shipment. T ey are backe by more 
provides maximum protection for air 7 aah, agen ima Ae tegie : : 
Pcoonae Ge, cuneate aaa ante end receiver pot, fully wired controls and than half century of experience in manu- 


ar : ¥¥ th ts are cx pletely . . 
other components. All TEX-VIT Lift [ ene ta Tetons chit enter "shell, — facturing materials for the sewer con- 
Stations are protected against corrosion : ~ : 


with special epoxy coating and magnes- as a den in both ~~ — struction industry. Write for detailed 
o . . 4 au ex stations are pressure-testec oO e e 
ee a 200 psi. Write for Bulletin No. EJ-60. specification data. 


baad 


ak 


Only the finest components go into TEX-VIT Lift 


Stations and Ejectors. All models guaranteed for 7 — =V i ¥ 


one full year from date of shipment from factory. SUPPLY COMPANY 


MANUFACTURING DIVISION 
P. O. Box 117 Mineral Wells, Texas 
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power, duty, speed variation, mount- 
ing styles, enclosures, and electrical 
characteristics ; an accurate cutaway 
depiction of the Speed-Trol’s oper- 
ating mechanisms, including an il- 
lustration of Sterling’s exclusive pos- 
and detailed informa- 
tion on Sterling's remote controls. 


itive pulleys; 


Smith-Blair Price Book 
1032 
Smith-Blair, Inc., South San Fran- 
cisco, Calif. has announced the avail- 


ability of a new “Net Price Book” 
that gives product sizes, details, ma- 
terial specifications, and the net price 
each of all standard products of its 
manufacture. 

The 44-page, two color price book 
contains approximately 125 product 
and installation photographs and line 
drawings and gives a readily under- 
standable description of each of the 51 
different product types listed. All 
phases of repairing, coupling and tap- 
ping pipe lines are covered. 





MEDONALD 





THE QUALITY NAME IN WATER WORKS BRASS 


Special features of the new price 
book are type numbers for easy prod- 
uct identification, catalog numbers 
for easy ordering, and a handy pipe 
outside diameter chart is on the back 
cover. Several new products also 
appear. 


Steel Pipe Joint 

1033 
Steel Corporation, Oak- 
land, Calif., has just released a new 
booklet describing a faster and more 
economical method of joining large 
diameter steel water pipe, by employ- 
ing a rubber gasket joint instead of 
field welding. The unique joint was 
developed by engineers at the com- 
pany’s Fontana, Calif. Fabricating 
Division plant which manufactures 
large diameter steel and steel rein- 
forced concrete pipe used in water 
and distribution systems. 


Kaiser 


Expanded Line of 
Plastic Dall Flow Tubes 
1034 

Builders-Providence, Div. B-I-F 
Industries, Inc., Providence, R. I., 
recently announced a new four page 
bulletin describing their expanded 
line of Builders-Providence Insert- 
Type Plastic Dall Flow Tubes for 
primary flow metering. The line now 
includes thirteen tube sizes between 
4” and 48” as stocked items. 


Filter Plants 
1035 





ae 


4701—With straight coupling nut.(no gasket) 

Inlet — A.W.W.A. corporation stop thread. 

Outlet — standard A.W.W.A. thread for 
copper service pipe. 

Sizes — Yo", 56x34", %", 1", 1%", WA", 2". 


General Filter Company, Ames, 
Iowa has available a new three-color 
bulletin describing Filter Plants for 
removal of iron, manganese, taste, 
odor and gas. Four basic treatment 
methods are completely explained. 
The problems are stated and the 
answers given. 


Joints easily made — Stop body and coupling nut have con- 
vex surfaces. Gives line contact initially — joints are easily made. 


Joints won't leak— Long coupling nut skirt gives extra pipe 


Ductile Iron Gate Valves 
support. Pipe can’t move, joints won't leak. 


1036 

Ohio Injector Co., Wadsworth, 
Ohio has just released an 8-page bro- 
chure covering a new line of gate 
valves designed specifically for Duc- 
tile Iron. 

The new valve line which will be 
known as the Pipe-Pal Series intro- 
duces an innovation described as “the 
spread flange design” which features 
a high visibility bonnet joint and 
extra long bolts for storage of bolting 
energy. 


Pipe won't pull out— Opposed convex surfaces do not com- 
press flange end. Gives greater resistance to pipe pulling out. 


For information on the complete line of McDonald Corporation 
Stops and other Water Works Brass Goods, write for free catalog. 


(2\\n,y, MEDONALD wre. co. 


Dept. WSW 1059, 12th & Pine 


DUBUQUE, IOWA 
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Planting 1980 Profits 


Your financial success...your revenue 
and rate problems this year depend 
partly on the cost of replacing pipe 
buried long ago. 

So will it be in the year 1980...and 
2000. Your costs then will depend on 
the quality of the piping and planning 
you do today. 

Look now to proven new materials : 
Tough, durable plastics .. . corrosion- 
proof, non-fouling plastics... pure, non- 


Ace-Ite®, Ace Riviclor® and Ace Supplex® 
are approved for drinking water. 


® 


toxic plastics developed specifically for 
water. 

And use all the experience you can 
find when applying these cost-saving 
materials ... experience in depth only 
American Hard Rubber Co. can offer. 

The first Ace plastic pipe was 
installed over 50 years ago (hard rub- 
ber was the first plastic). Some of this 
pipe is still at work! Now seven types 
of Ace pipe are used by water and sew- 


age utilities... led by Ace Riviclor®, 
Ace-Ite® and Ace Supplex® for chemi- 
cal feed lines, water mains and service 
lines. Thousands of Ace rubber-lined 
treatment tanks, valves, pumps, fittings 
and molded parts are in use. We are 
also leading suppliers of hard rubber 
precision parts for water meters. 

Put this unparalleled water works 
experience to work for you...for the 
future of your community...with Ace 
plastic pipe. 


AMIE RUBBER & PLASTICS EQUIPMENT 
BY 1 HARD RUBBER COMPANY 
DIVISION OF /A\INAIIE IR CORPORATION 


ACE ROAD + BUTLER. WN. J. 
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Your plant may obtain benefits such as 
these through the use of N-Sol Activated 
Silica (coagulant aid). 


improved quality of filter water 
® wider effective pH range in treatment 


KNOW THE BENEFITS 
OF SILICA SOL 
FOR YOUR 

PLANT ® reduced cost of new installation. 


N-Sol is prepared at your plant from N 
sodium silicate* and a reacting chemical. 
Jar tests can help you decide. Ask for samples of 
N silicate and reactants for test. 

*41° Baume (8.9% Na,0, 28.7% SiO.) 


increased compaction of sludge 
increased equipment capacity 





PQ SOLUBLE SILICATES 
PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bidg., Philadelphia 6, Pa. 
_ Trademarks Reg. U.S. Pat. Of. 


times as fast 


GUNITE does i 


“Gunite” is the modern process 


y the cost 
(sand and cement applied pneu- 

matically) for repairing, con- 
structing, lining: 

e Reservoirs 

e Dams 

e Filter Plants 

« Sewage Disposal Plants 
e Tanks 

e Stadiums 


e Bridges % 
9 Watt FOR MORE INFORMATION, 
e Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. 


simi soe PRESSURED 1a 


OTHER OFFICES IN FLORENCE, ALA. 1555 Helton Street 


NEWARK 5,N., J. 
193 Emmet Street 


CHICAGO, ILL. 
30 W. Washington Street 
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Sewage Plant Design Guides 
1037 
Portland Cement Association, Chi- 
| cago, Ill., has just published an 8- 
| page charted summary entitled “Sew- 
age Treatment Plant Design Guides”. 
This summary is published as a serv- 
| ice to the sanitary engineering pro- 
| fession for the purpose of making the 
| information readily available for ref- 
| erence use, comparison and improve- 
| ment. The information contained 
| therein was obtained from state water 
| pollution control agencies. 


| Trenchers 
1038 
The Cleveland Trencher Co., Cleve- 
land, Ohio, has just published a four- 
page folder on the three new Cleve- 
land “J” trenchers introduced earlier 
this year. Text of the folder, aided 
by a series of simplified mechanical 
| illustrations, describes the new design 
and construction features in terms of 
how they improve the operation of the 

trenchers. 


Diaphragm Control Valve 
1039 
OPW-Jordan, Cincinnati, Ohio, 
has released a new 8-page, dia- 
phragm control valve bulletin that de- 
scribes Sliding Gate and Plate Con- 
trol Valves. 


Water, Sewage and Industrial 
Water Treatment Equipment 
1040 
Link-Belt Co., Chicago, Ill. has 
available a book on Water, Sewage 
and Industrial Waste Treatment 
Equipment. This new 20-page book 
contains illustrations and _ photo- 
graphs of the latest sanitary engi- 
neering equipment and also shows 
flow diagrams of how this equipment 
can be installed in typical water, sew- 
age and industrial waste treatment 
plants. 


Pneumatic Transmitter 
1041 
B-I-F Industries, Inc., Providence, 
R. I., has published a new bulletin de- 
scribing the Builders-Providence Bal- 
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WEINMA 


vertical non-clog 


sewage efficiently, . 


U-VB 
Bulletin 1610 


U-VM 
Bulletin 1410 


1909-1959 Pages. 





WEINMAN PUMP:: 


290 SPRUCE ST 


U-VBM 
Bulletin 1600 


Weinman Type U-VBM 
pumps need less than half 
the floor space used by con- 
ventional horizontal sew- 
age ejectors of equal 
capacity. The motor, ele- 
vated above the pump, 
needs no additional floor 
space nor flexible shafting. 

Other advantages of 
these pumps are their rea- 
sonable initial cost, low 
installation cost and prac- 
tically maintenance-free 
operation. When floor 
space is at a premium, 
specify Weinman vertical 
Type U-VBM pumps. They 
easily handle liquids, sludge 
or suspended solids without 
clogging. Their low suc- 
tion, powerful operation 
meet toughest require- 
ments. 


Write us for Bulletins which give 

complete information and specifica- 

50th tions. Or, call your Weinman pump 
Anniversary specialist. He's listed in the Yellow 


COLUMBUS 8, OHIO 


CENTRIFUGAL SPECIALISTS 


PLEASE NOTE | 
THE EMPHASIS ABLE 


SEWAGE SLUDGE 
DISPOSAL 


There is no longer any question that the disposal of sewage 
sludge can be a PROFITable operation. Enough bonafide 
studies of municipalities that are profiting from the sale of 
sludge are on record to prove this without a doubt. 
The sale of sewage sludge can be an additional source of 
municipal income. 

The question is now, ‘“‘How can we increase the profit 
from the sale of sewage sludge?”’ 

Here are several ideas. First, if you now sell sludge 
cake in lump form, consider shredding it. Shredded sludge 
is easier to use, easier to sell. It also demands—and gets 
—a better price. 

Second, if you sell shredded sludge, but process with a 
hand-shovel fed Royer, consider changing to a tractor- 
bucket fed operation. You'll increase production, have 
more salable sludge and cut operating costs. 

Your clue to more pRoFitable sludge disposal is shred- 
ding and selling. Only Royer offers a complete range of 
sizes in portable and stationary model belt shredders to 
fit any size operation. 

If your operation is not selling sludge, write for a copy of 
the Sewage Sludge Utilization Datalog and get the facts. 
If you are selling sludge, and want to up your profits, write 
for our new Bulletin S-59, Royer Shredders for Mechani- 
cally Fed Operations. 


Please rush me copies of 
[_] Sewage Sludge Utilization 
Datalog 


[_] Bulletin S-59, Royer Shredders 
for Mechanically Fed Operations 


(] Bulletin, Royer Shredders for 
Processing Sewage Sludge 


Name 





Plant 





ee ee ee ee ee ee ee ee ee ee ee ee et 


City 





152 o > @ >) = OP WO) 08.8 8) = og 
& MACHINE Co. 


Water & SEWAGE Works, OcTOBER, 1959 





126A 








New Item... 


RTM ROTO-TROL 


Multi- 
Circuit 

Pump 
Controller 


@ Recording and Indication 
when Desired 


@ Suppressed Head Type 


@ Any Distance between 
Transmitter & Receiver 


The RTM Roto-Trol operates on 
the time impulse principle. A test- 
ed and proved switching mecha- 
nism is operated by a powerful 
dual motor drive. The motor start- 
ers can be controlled direct from 
the heavy duty mercury switches. 


Write for New Bulletin RTM 


HEALY-RUFF Company 


783 Hampden Ave., St. Paul 14, Minn. 








7 
: 


‘FILTER BED 


NO 


DESIGN 
IS 
COMPLETE 
WITHOUT 


PALMER 





=a FAN 


re 


AGITATORS 


Phone, Wire or Write - 


i Aa A EPCS Pe 


STUART corPoRATION 


516 N. CHARLES ST 


BALTIMORE MD 


e For further information on products or services please use reader service card. 
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anCel, a pneumatic transmitter which 
produces a change in output pressure 
proportional to a change in differ- 
ential loading pressure within one- 
half of one percent of full scale range. 


Gratings 
1042 
Blaw-Knox Co., Pittsburgh, Pa., 
has available a booklet that discusses 
the safety, visibility, permanence, and 
easy maintenance advantages of open 
flooring for industrial and public 
works applications. 


Rubber Waterstop 
1043 
Presstite Division, American-Mari- 
etta Company, St. Louis, Mo., has 
just published an illustrated booklet 
on a rubber waterstop called Aqua- 
stop. 


Automatic Colorimetric 
Analyzers 
1044 
Milton Roy Company, Philadelphia, 
Pa. has published a bulletin on Ouan- 
tichem Automatic Colorimetric Ana- 
lyzers. 


Automated Water System 
1049 
Femco, Inc., Irwin, Pa., has re- 
leased a bulletin explaining a new 
simple and reliable monitoring, tele- 
metering and remote control system 
for the water supply field. 


Water Testing Equipment 
1046 
Hagan Chemicals & Controls, Inc., 
Pittsburgh, Pa., has just published a 
new bulletin describing equipment 
and reagents for fast, on-the-spot wa- 
ter testing. 


Small Sewage Treatment Plant 
1047 

Walker Process Equipment, Inc., 
Aurora, Ill. has released a_ bulletin 
describing an entirely new small sew- 
age treatment plant called Sparjair. 
According to the bulletin, these 
package type plants, range in size 
from as low as 50 pop. equiv. to 5000 
and utilize the contact stabilization 
process to produce a clear, nuisance 


| free effluent. 


WATER & SEWAGE WorRKS, OcTOBER, 1959 


j 





switch to 


Anthrafilt 


Trade Mark Reg. U.S. Pat. off. 
THE MODERN ALL-PURPOSE 


FILTERING MEDIUM 





ANTHRAFILT 


offers important advantages 
over sand and quarts 


DOUBLES length of filter runs, 
REQUIRES only half as much wash water. 
KEEPS filters In service over longer periods. 


INCREASES filter output with better quality ef- 
fluent. 


GIVES better suppert te synthetic resins. 
PROVIDES better removal of fibrous 
bacteria, micro-organie matter, taste, ord 
IDEAL for Industrial acid and alkaline solutions. 
EFFECTIVE filtration from entire bed. 


LESS coating. eaking or balling with mud, 
iron or manganses, 


materials, 
jer, ete. 


Write for further information, 
samples and quotations to: 

PALMER FILTER EQUIPMENT CO. 
P. ©. Box 1696—822 E. Sth St., Erie, Pa. 

Representing 
ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bidg., 
. Pa. 


test 











All Plastic Vacuum Filter 
1048 
B-1-F Industries, Inc., Providence, 
R. I., has released a new bulletin de- 
scribing the new, all plastic Pro- 
portioneers Vacuum Filter of cylin- 
drical construction for more efficient, 
economical swimming pool filtration. 





Tank Maintenance 
1045 
Dixie Tank & Bridge Co., Mem- 
phis, Tenn., has available the latest 


copy of the company’s quarterly book- 
let “Tank Talk.” 





$17.50 





with 3 section 
telescoping handle 
$22.25 





Write Today for 
100-Page Catalog 


W S. DARLEY & CO., 














Consulting Engineers IN WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL INC. 


Engineers 
ndustrial Wastes and incineration 


Reports, Apprai: 
for Chemieal & 
Analyses—Complete Service on Desi 
vision of Construction. 
Three Penn Center Piaza 
Philadeiphic 2, Pa 


Bowe, Albertson & Associates 


Engineers 

Water and Sewage Works—Indus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 
Laboratory Service 

75 West Street New York 6, New York 


CAPITOL ENGINEERING 
PORA 





tive Offices 
DILLSBURG, PENNSYLVANIA 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disp l, Drai 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 





BOYLE ENGINEERING 
Consulting Engineers 
W ater—Sewers—Streets 
Structures—Surveys 
Reports—Special Districts 


331 Spurgeca Bidg. 3913 Obie, Rm. 200 
Senta Ana, Calif. San Diego 4, Calif. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—lIncineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockwey, Weber & Brockway Engineers 
NCORPORATED 
George 8. Brockway 
George BR. Brockway 
STAFF 
H. L. Fitsgersid 7. A. Clark B. E. Whittingteo 


R. EK. en John Adair, Jr. 
C. A. Andersen T. B. Demery 


Civil, Structural, Sanitary, Municipal, Electrical 
West Paim Beach, Florida 


Roy &. Weber 


CHAS W. COLE & SON 


Engineers and Architects 
3600 E. Jefferson Blvd. 
South Bend, Indiana 
2112 W. Jefferson St. 
Joliet, Illinois 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, and Surveyors 
A . Highways, Sewage Disposal Systems, 
ater Works Design and Operation— 
City Planning—Municipal i 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 
Jackson, Miss. Harrisburg, 


Buck, Seifert and Jost 
ting Engi 
Water Supply, Sewage EY Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 18th St. 





New York 





! CONSOER, TOWNSEND 


& ASSOCIATES 


—CONSULTING ENGINEERS— 
Sewage treatment, sewers, storm drainage, 
flood control—Water supply and treatment 
—Highway and bridges—Airports—Urban 
renewal—Electric and gas transmission lines 
—Rate studies, surveys and valuations— 
Industrial and institutional buildings. 


360 East Grand Avenue, Chicago 11, Ilinois 








Betz Laboratories, Inc. 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 

INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


CARLC.CRANE , Inc. 


CONSULTING ENGINEERS 


2702 MONROE ST. 
MADISON 5, WISCONSIN 








BLACK & VEATCH 
Consulting Engineers 
Sewage—Waste Disposal— Water 
Electricity—Industry 
Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 

1500 Meadow Lake 


Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers—Architects—Consultants 


4600 E. 63rd St. Traffloway 
Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
Water Works—Impounding Reservoirs 

Highways—Municipa! Streets—Expressways 
Traffic Problems—Airports—Swimming Pools 
Sewers—Sewage Treatment—Wastes Treatment 

Storm Drainage—Fiood Control—Surveys & 

Reports 
LAKESIDE 8-5619 
755 So. Grand Ave., W. SPRINGFIELD, ILL. 








CLINTON BOGERT ENGINEERS 
CONSULTA 


Clinton L. ert ye L. 
Donald M. Ditmars Robert A. Sm 
Charles A. Manganaro William Martin 
Water & Sewage Works « Incinerators 
D © Flood Control 
Highway and Bridges « Airfields 
145 East 32nd Street, New York 16, N. Y. 











Camp, Dresser & McKee 
Coasulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 








ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys 
tem for Automatic Control. 


233 W. Huron Street, Chicago 10, Ul. 
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ENGINEER ASSOCIATES 


Consulting Engineers 


Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges, 
City Planning & Engineering for 
Building Design 


312 N. W. Eighth St. 
Evansville, Indiana 


HAVENS AND EMERSON 


A. A. BURGER H. H. MOSELEY 
J. W. AVERY F. S$. PALOCSAY 
E. S$. ORDWAY G. H. ABPLANALP 
A. M. MOCK Ss. H. SUTTON 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


ere ae BLDG. 
NEW YORK 7, N. Y. 


LEADER BLDG. 
CLEVELAND 14, O. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 
SPARTANBURG, S&S. C. 

Water Supply— 


Sewage Dis l—Valuations & Appraisals 
Industrial aste—Industrial Plant Design 














FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 
Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment 
Airports — Bridges — Express Highways 
Port and Terminal Works — Industrial Plants 
Investigations, Reports, Designs, Valuations 
upervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 





Hayden, Harding & 
Buchanan, Inc. 
Consulting Engineers 
John L. Hayden 
John H. Harding Oscar J. Compto 

Waterworks, Sewerage, Civil, 


Mechanical, Electrical, Structural 
1340 Solders Field Road, Boston 35, Mass. 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Cc 141, Baath 





10 Gibbs Street Rochester 4, N. Y. 











FINKBEINER, PETTIS & STROUT 


Carleton S. Finkbeiner Charles E. Pettis 
Harold K. Strout 
CONSULTING ENGINEERS 


Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Bridges, Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 











HAZEN AND SAWYER 


ENGINEERS 
Alfred W. Sawyer 
H. E.Hudson, Jr. 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


122 East 42nd 1 3333 Book Building 
New York 17, Detroit 26, Mich. 


Richard Hazen 


Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building, Boston 16 











Freese, Nichols & Endress 


Consulting Engineers 
407 Danciger Building 
Fort Worth, Texas 








Henningson, Durham & Richardson 


Engineers * Architects * Planners * Consultants 
ENGINEERING SINCE 1917 
Reports, Planning, Appraisals, Architectural Design, 
Highways, Bridges, Streets, Airports, Sewerage, 
Waterworks, Power Plants, Electrical Systems, 
Notural Gas Systems, Industrial Design 


OMAHA COLORADO SPRINGS PHOENIX 


O'BRIEN & GERE 


Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 














GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 


ENGINEERS 
Dams, Water Works, Sewage, 
Industrial Wastes & Garbage Disposal 
Highways, Bridges & Airports — Traffic & 
Parking Appraisals, > pega & Reports 
HARRISBURG, 
PITTSBURGH, PA. PHILADELPHIA, PA. 
DAYTONA BEACH, FLA. 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Ohio 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
Civil and Sanitary Engineers 

Water, Sewage, Drainage and 
Industrial Waste Problems. 

Structures— Power—Transportation 


165 Broadway New York 6, N. Y. 











GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 


Jones, Henry & Williams 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 











GREELEY AND HANSEN 


Engineers 
sone’ A. Greeley Paul Hansen (1920-1944) 
aul E. Langdon Kenneth V. Hill 
Thomes M. Niles Samuel M. Clarke 
Water Supply, Water Purification 
werage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


14 East Jackson Blvd., Chicago 4 


KENNEDY ENGINEERS 


SANITARY ENGINEERING 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 


THE PITOMETER ASSOCIATES, ING. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water—Sewage & Industrial Wastes— 
Hydraulics 
Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kenses City 5, Mo. 











Morris Knowles, Inc. 


Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 








LEE T. PURCELL 
Consulting Engineers 
& 
Water o Diaps & Fae ig 
tigations eports; 
Analytical 
36 De Grasse Street Paterson 1, N. J. 
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Rader and Aespciates STANLEY ENGINEERING 


Water Works, Sewers, Refuse Disposal COMPANY 
and Other Public Works Engineering Consulting Engineers 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of Hershey Building 208 S. LaSalle St. 
Construction Work Muscatine, lowa Chicago 4, IL 


1154 Hanna Building 
100 Biscayne Blvd. South, Miami 32, Fia ania 15, Obie 








Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 














Thomas M. Riddick i ; 
= Alden E. Stilson & Associates 
Municipal and Industrial Water Purification — 
Sowape Treatment, Plant Supervision, & Stream - iting Engineers 

ution In 7 and Bac ee posal 
teriological Analyses. Salers pip Sewager-Warte Davos! 
369 East 149th Street Studies—Suiveys—Reports 


New York 55, N. Y. 75 Public Square, Cleveland 13, Ohio 
245 North High Street, Columbus 15, Ohio 














Whitman & Howard 
Engineers (Est. 1869) 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In- 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 
Valuations. 
89 Broad St., Boston, Mass. 











ROBERT AND COMPANY FRANCES STONE 
ASSOCIATES ie 


ECONOMIC SURVEYS 

Engineering Division FINANCIAL PLACEMENTS 
ATLANTA RATE CASE ASSISTANCE 

154-27 Willets Point Bivd. 
Whitestone 57, N. Y. 








WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—Consultants 
a a a 
anical—Elect 
Reports, a Supervision, _ 
1304 St. Paul Street 
Baltimore 2, Maryland 








Benjamin L. Smith & Associates | | Leonard S. Wegman Co. 
Engineers Consulting Engineers 
Investigations—Reports Refuse Disposal, Water Supply, 
Designe-—Supervisien—Veluations Sighvags, Beiagen, posted’ Sores” 
Municipal Engineering and Public Utilities tures, aioe Sean & Waneetvent 
11 North Pearl Street Works 
Albany 7, New York Grand Central Terminal New York 17, N. Y. 














| K. G. Woodward & Associates 
CONSULTING ENGINEER 


CIVIL AND SANITARY ENGINEERING 
DISTRIBUTION 


SUPERVISION OF OPERATION 
13 East Main Street, Webster, New York 











CAN PROTECT YOU 
FROM MAIN POWER 
FAILURE 


In 74 Matter of Seconds 0... can 


be re-established by a standby engine equipped with 
Synchro-Start controls. 


Since 1932 Synchro-Start has been manufacturing de- 
pendable controls that are operating standby power what T-R-T is 
engines to provide protection for... 


@ HOSPITALS @ AIRPORTS 

@ PUMPING STATIONS © PIPE LINES 

@ ELECTRIC PLANTS @ BRIDGES what T-R-T does 

@ COMMUNICATIONS @ MILITARY CENTERS 
AND MANY OTHERS 


These controls are in world-wide use plus a variety of 
other controls manufactured for specific engine operations. how T-R-T is used 


For complete information on your requirement send 
engine data and desired operational control. 


SYNCHRO-START PRODUCTS, INC. 














= etch nie” "We record pump activity 


Automatically Controlled | VLBI ICRI a 


éy SYNCHRO-START this #65 instrument’ 


An Stites that automatically records on a 
strip chart the “on-off” time of any pump 

(or machine) to which it is electrically connected. 
Strip chart is chronologically-printed, runs 

up to four months without change. 


Marks on chart when pump starts, how long 

it runs, when it stops. Elapsed time meter totals 
operating time. Operations counter (optional at 
additional cost) records number of pump starts. 


Te measure flow, simply multiply rated capacity 
of pump per hour by hours of pump operating 
time. Strip chart furnishes a single-source basis 
for cost analysis, flow pattern, and ag 
maintenance. Many other applications. For full 
details, write for Brochure WR-1. 


Since 1932 
8151 NORTH RIDGEWAY AVENUE + SKOKIE, ILLINOIS S an ar 
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DO DOLLARS 
MEAN MORE 
THAN 
DEPENDABLE 
ENGINEERING ? 


} die get what you pay for, every 
time ... and it PAYS to invest 
in the experienced engineering, ex- 
pert workmanship and dependable 
operation of 


BLACKBURN-SMITH 
Pneumatic 
SEWAGE EJECTORS 


Satisfied users of Blackburn- 
Smith Ejectors everywhere are 
convinced they've made the 
best investment in "'B-S"' effi- 
cient, economical, = 
ed sewage lift service 
pump troubles; no clogging 
or cleaning; no complex pip- 
ing; lowest maintenance cost 
Single, duplex units. 30 to 
500 g.p.m. Discharge heads to 
150 ft. The dependably engi- 
neered product of 60 years of 
experience. 


SEND FOR LATEST BOOKLET 


Booklet 8-55 gives 
all needed installa- 
tion and operating 
data for single and 
duplex systems. 
Write for it today 
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RELOCATED TOWNS START RIGHT 
WITH D-0 EQUIPPED SEWAGE PLANTS 


Modern installations provided for 
three communities moved by St. Lawrence Seaway project 


Relocation of three Ontario communities, made 
necessary by construction of dams for the St. 
Lawrence Seaway, has brought one important 
benefit — the opportunity to build new and mod- 
ern sewage treatment plants. In each case, basic 
equipment was manufactured and supplied by 
our Canadian Associate, Dorr-Oliver-Long Ltd. 


D-O is a foremost supplier of sewage and 
water treatment equipment to meet the needs 
of any type of plant, regardless of size, kind 
of treatment desired or the local conditions 
involved. For details on the wide range of units 
available, write to Dorr-Oliver Incorporated, 
Stamford, Connecticut. 


MORRISBURG, ON 
Equipment sup¢ 

Cc aritiers, pr 
square x r 
population 


low: average 


ornrn-CorniveR 
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POSITIVE CONTROL OF MATERIALS IN MOTION 








ONE PUSH: 


closes influent 
valve 

























. ROCKVILLE STARTS 
closes effluent 
ive PUSH-BUTTON SAVINGS ACCOUNT 
opens drain 
“valve IN FILTER PLANT 
starts surface 
wash Pp, 
starts peckweil illo - lyovidence AUTO-CENTRAL® FILTER CONTROL SAVES 


one ada TIME, MONEY AND MANPOWER IN MARYLAND PLANT! 


valve . s Pe oe 

= One push-button saves the taxpayer’s dollar! Each time the operator presses the one “start 
opens influent button initiating the filter backwash cycle, the automatic sequencing of valves reduces operating 
valve costs .. . reduces operation time . . . eliminates human errors . . . releases manpower for more 


important duties! 


i Economical plant operation is not all! Builders Auto-Central system permits more econom- 
opens effluent ical arrangement of physical plant . . . lowers initial cost. Auto-Central automatically assures 
valve optimum filter operation . .. through more accurate, precise control of filter backwash cycle 
... provides reliability never possible with manual systems. 

Start a push-button savings account for your client or community . . . with Builders Auto- 
Central Filter Backwash Control System . . . built by the specialists in water and sewage works 
equipment who offer ONE SOURCE — ONE RESPONSIBILITY. For complete details, 
write B-I-F Industries, Inc., Utilities Sales, 350 Harris Ave., Providence 1, R. I. 


starts rewash 


filter resumes 
normal 
operation 


City of Rockville, Md. 
Water Filtration Plant 
WALTER A. SCHEIBER, City Manager 
WILLIAM M,. COLONY, Director of Public Works 


JOSEPH T. MONSCVITZ, Chief Filter Operator B I F I 
~ aa 
Consulting Engineers N D i ‘ | R I ] } ™ 
GILBERT ASSOCIATES, INC., Reading, Pa. 
BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


Contractor 
PITT CONSTRUCTION CO., Pittsburgh, Pa. 





